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WD 2006/ 130628 PCT/ US2006/ 021003 1 PHARMACEUTI CAL

FORMULATI ONS AND METHODS OF TREATMENT USI NG THE SAME
wo2@bd3wbs t he | nventi on The present invention PEl/aR®S6/021003

to pharmaceutical formnulations that are useful for

treating a wide variety of diseases or disorders

associated with hepatitis Cvirus ("HCV') by

i nhi biting HCV protease (fo1 exanpl e HCV NS3/ NS4a

serine protease), 5 and/or 'diseases or disorders

associ ated with cathepsin activity and inhibiting

cat RELARMACEUTICALHAORMOINSTIONSIANDBAETIHO BE\OF

has been i npl iTRtEATMENFFU@N'GTHE@AMEVer and in
i nducti on of 10 nepatocelruarar carcinona. The

prognosis for patients suffering fromHCV infection is
currently poor. HCV nf c% on i s re difficult to
treat than other for@h@p@l‘—'ﬁﬂ&gﬂ due to the lack
of fTﬁ@pmstemCuSr/emm rg&tMomma&mdavatmulhmhs that are useful
infection rrent data n tes a |less t
fordigayng qWide variefy of eﬁﬁa%%?rsdd %rsaslsmazeﬁgm 59?3@?& virus
(“HeaL") Sﬁ‘ﬁlkﬂﬂl@ﬂ@%’eﬁot@abé (ﬁo@éﬁémélédﬁﬂi\ﬁzmﬁghﬁ serine protease),

hepat ocel | ular carcinona have a five 15 year surv]val
and/gf disgpsexporzlisgrdefscrseasiatadonith Wthwal@@amwt)!@@d inhibiting

cat#‘ugéﬁﬁ%%{\ﬂﬂﬂ e hepatocel lular carcinona have a
I Ve-year “survival rate of less than 1% Current

t herapies for hepatitis C include interferon a (I NFIX)

and combi nat i orBAéRgr W &P THECRWENTA

i nterferon. 998) Proc.
AssHEV ha@bedﬁhmhcatadm ¢ifra 08y oo thelliver aﬁ@&sleduﬁema]zfl es

nop ot SRRy ShF orousRer 1 B g U er Bl nf PG infection s
culrd @B HooN I-Fmglnf?ctlgr lé\/fbﬁbre l6_|iﬁc’i\i7u&4cf7 tre@thaR BtHey fomes of hepa’utls
vacgine is.available for i nfect |
dug 9 {1 Ipleshimrauny @r yemissios aﬁsﬂaﬁ'?ds“t"&h’ﬁ@geﬁ%ﬁ!A piigent data
indidtds Qﬂéias tﬁ&@ﬂo%"@i’lwﬁﬁtr% @Jod a@b&ft cﬁﬂ#b%fﬁdllﬁ@w’w nt
B hepatitis (NAN particul arly

Patipuia diacsiosn aitbdoRARBH BN Al ar Redinamm bivg a fve-
yeg@étﬁﬂbalggtmldﬁ?%' \Qﬂel%'églthé‘s%tvblﬁﬂohgizemr@@é&‘ﬂeﬁﬁ@ and

Eur opean Patent Application [1cation No. EP 381
hepatgpelluigxipreingma diaie adivetyeag auwwauraﬂe ghiess Fan t%pes of

Vi r I i

v e o AR PySRRB AR b bt
therapyiwith HEYirin ayitl dntedadony iSeds _jg@BéremgdeE@eM@QB}aProc Assoc

virus. (EBV), as as om ot her_ f Liver
A B ko S0 oA 12, T S bR iar ot 7 o ststSihed
re dn&é@éibsand\f@qaeﬁﬁéld@@ﬁé&s PSEéL@_l@ﬁfo@r?abq@ét al: 21997) N. Engl.

ecentlg pr ot ease necessary foré})o yg@ﬁtl de
%H@ QHHemhf & vacgippiiz aralighleHas HpdeRacH@mt i f i ed,

cl OPI%Baﬁ’tf@b QBE B30 His d BFRense SingleldtandBARAA viNgs that has
been implicated as the major causative agent in non-A, non-B hepatitis (NANBH),
particularly in blood-associated NANBH (BB-NANBH)(see, International Patent
Application Publication No. WO 89/04669 and European Patent Application
Publication No. EP 381 216). NANBH is to be distinguished from other types of viral-
induced liver disease, such as hepatitis A virus (HAV), hepatitis B virus (HBV), delta

hepatitis virus (HDV), cytomegalovirus (CMV) and Epstein-Barr virus (EBV), as well

as from other forms of liver disease such as alcoholism and primary biliar cirrhosis.
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5,712,145). This approxi mately 3000 am no acid
pol yprotein contains, fromthe amno termnus to the

W@ 2006030628 er m nus, a nucl eocapsid protein (C),PEnUsiooge21003

5 proteins (EIl and E2) and several non-structural
proteins (NS1, 2, 3, 4a, 5a and 5b). NS3 is an
approxi mately 68 kda protein, encoded by approxi mately
1893 nucl eotides of the HCV genone, and has two

di stinct domains: (a) a séri ne pr ot ease donai n

consi sting of apPr oxi mately 200 of the N-term nal
affepentlye A SIC\HPIQIAS P ”&ﬁeﬁﬁﬁN fon eplyReRtide MIrRssingRNdayiial

rephcéﬁoﬂ h&s Eéérﬁﬁghﬁ?iéa 85néch§nd)é>%r§é§éd e, &@?%5 AENDS

consi dered a nenmber of the chynotr ypsin

5 712@&55\u§b13cawswmat§hf 3408<mino geigtns wrotg@oﬁsp@tﬁms fr@ve?hgl |
amnn&grﬁﬁ':ug'tm& B@lyt@t rhiHGE, Y fuddista e Toteh :?é}gfenvelope

catal ysi s ynotrypsi n- |
proteiss &1 aaé E2) god sevexal, nanﬁt@wmral proiemde Bl 3igi@, Aa and 5b).

NS3 *é ﬂ@éﬁ%ﬁffla@r VoR Frofin, Bﬁ%o@bﬂ%@pr%%ﬁype ??gﬁe figSiEotides

prot eol’ysis
of the(lpb'av)q@ngtng; and bas eedisiitgt NiSainsNB) a/segad protGaeSinmas5a

consigﬁg%e@%cgﬁ?% %tdrfglﬁlec‘ Na(Q |h§l a‘irngCQS acﬁ@pgr(bs{b? laﬁ Rfl\?A

el ns durin
dependspit Ad Rese domakn af tih@@-tm':tdiew hiathlelccwbtms THerN82 pprteaseds e

consiﬁ@reﬁt o 8 gby & thét g@ﬁ?wsnrfﬁmnm@gus%hcﬁ%ﬂmgg Y p#o&em

been determn
sequexper ovdraththeégrdindagimnapstrucpaptand eneohanarm«zf datalysis. Otrer

onym5 LS RESA RS BBk . NIRRT B

urokinmset HfsendEBAr § hgeﬂi@%htﬂiﬁauhardrqteam is responsikite foe t he

protefly ¥ of FeTBNNBTL i BeRoG PR NG BV RBHbST 1 s

NS4b/eB5aHaN NISOBAESD juectivak edd istus we&’;meam@ fof gelysbtngieuat
es are

nd L ' that t
viral (et b BB Urlon o s AR A R 4 R A ek Prgtase
an aﬂﬁﬁiﬁﬁé Bgét forastiviranchenidtieerapy. NS3/ {\ISIA:;a junction co[|1_tha| ns
reoni ne, a ->Thr
S tivas PRRk P e RS N PE i ph Foir o SRR | or
polypepiitie, &0pto-exotartionthe Giting pidiedse ddiiaity 6TNSS.  AnocrRasadegof
LN T R N
(i.e., €890 thelothengledvadssiws ake Prockdsed intermbiBLiNBY di.e., trans).

OGR! Beritirs| dediPones o HE G PrUAae RHAAIEH Tt ot

prese(‘l&@ Bfidysieind/bf P1 and et P 38d tH\ét tlﬁ@é‘e rekigfedaR stfigtynd
n_t he re upstream of_the

consryeibipdie Nerien TS Naps taiond NEsaMiSh kionpodPhge.

NSB/I@Q@a élﬁcﬁan cOHIARE 8 theoRine ot PAUhY o seriel ! )31 The Cys—;Thr
7357. WD 2006/ 130628 PCT/ USZOOG 021003

substwmnbattl‘bﬁNSﬁa awsyHated 4 aceavat fondhveeregie éﬁneefpm‘rq%@ther

I QX S n t]
v 95 58 0 RTS8, o400 e . Acag
wﬁﬁé&iﬁﬁa, Failepiet die (H098)) boldines® Oesiantle3maRi dhal

NSB/IﬁL?%% ?l%a@%dﬂa%if.é"’}% %%gfﬁé’@:t%lgﬁatnlt 8Pt§1@%§§§%)slg g‘f%l tﬁg%’ther sites.

See, ¢.agddiykeldveetet. (4994)JLY88) 68i76254883. It has also been found
that acidic residues in the region upstream of the cleavage site are required for
efficient cleavage. See, e.q., Komoda et al. (1994) J. Virol. 68:7351-7357.
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5 37:8906-8914, Llinas-Brunet et al. (1998) Bi oorg.
Med. Chem Left. 8:1713-1718), inhibitors based on
W0 b@e/ifne28i no aci d pol ypeptide eglin c (Marti nPEL/US1006/021003
(1998) Biochem 37:11459-11468, inhibitors affinity
sel ected from human pancreatic secretory trypsin
i nhibitor (hPSTI-C3) and m ni body repertoires (MBip)
(Dimasi et al. (1997) J. Virol. 71:7461-7469), cVHE2
(a "canelized" variable domain anti body 10 fragnent)
(Martin et al.(1997) Protein Eng. 10:607-614), and

al ran‘itbFéUffFPé\f/ gﬂﬁé&he tﬁémave(bcéeﬁ%&brte%ﬁné\hde éﬂt%(?()an’?s (see,
Hepat. 27:42 bozynme desi %%@ét 0 selectively

Intem@gomaifamjé\ppt@ailochblwﬁmRm N¥Q At ). petiaiapeptidés and
pepq%esérln{f&fsge %é elﬁterr%tBWQIeréjteﬂ_ n/g%ﬂ |cal%nzli|] Bllcét dri\Qy eerss/df579,

erence Is al so

Langholsitiab 41 9DNBiodiem. 369360 %89‘“9%”@@@1@5 Né%ﬂ&&;ﬁm_eﬂn

37 @gg%%guh%é ngﬁéth%g%fk’jaééég'@ [é:gég?%l‘%trﬁg)eﬁ \éQ713 1718),

inhitwcsh bask@) gn ’dnnc? W@\@Qla@lﬁmype@(ﬂdﬁ eglived (Maén @ﬁ.ﬂk {(1 9%)
9 d
Biochgii ggﬁﬁgag{ mgsé,dg@g.g{ry gg@&g@:@%a lfﬁoﬂgumgﬁ B%‘(\)&gat‘ﬂ,n

I'ons
secl@@irg &xpH0 Mhilfifor gtPSTR3)lan8, mipbo0y repedtotbes (MBiphDimasi et al.

o028 e 80 A ey rors

fragfi@hB)IMattiiOst (1997 ) PuityinEing. 20B07-63d},ianb oNeantlchymotrypsm

2SI 5 A, 2y 85 S8 gt sl

desthOy REAtiHiO T vifusI A Bias yeczhily BEED disSeseédisedpBioGirbioRda 1
N May 6, 20 and WO 2003/062265, discl ose
mif&ﬁ"%ﬁ%é%o?&&@ptl des and/or other conpounds as
NSR3fersigdd i8 @id madaRahe MO ToPUslicatiods, Nepatd DBA 7679, r us.

pusfetisul phe i Rres Phaceufica Fepirraion: WG BB ERe

pubMhe@N@aPLs,MuLs (syﬁmraarﬁn D& Rtepang)i sndivOoee/ooEs4, fpablished

nmodul at1 ng the ac of serin ot eases,
Febpiary ﬂ@dgﬁr&ﬂ O?H@Q%xf‘gq}éiﬁ‘ RdApaga ifﬂg prot ease, and
mstv@ﬁaiiﬁ? Qhd raseaé%cﬁﬁg Ugst Bt R A5pAESIoNE, Séridl NR. BIIN94,607, filed

oAy ot Sete o cohLBF B Ay 3o At Sei Boedfgo.

filed le 54 tioe, Séﬁél%s 60/22@0|fogvmba Juﬁ}azﬁhg@@) %r.émb $00/220,107,
to the papain superf ysosomal st ei ne

ot SEA00. Bt ABc PR A0, Fiod DreambHY U5 SN, SGA Mo

Okipsg f 1R428nd WO
COREPDhES P OB chsoaet AR 08 B

200396RAP%.idigdlasg V@F'@'E"‘éb’IP?{S pEperfises @ad/oppther sempgurds as NS-3

[ ng in MHC class |1
serifié b %"'22‘%@2’33"? heplis @ fls. (1993) Proc. Natl. Acad

SciTheregg a repddomsiotreamantcand theggigs forhGYgnfectien to treat or
previit &?gméﬁéateﬁﬁve@wé md Y Bl B RRRHC e BRAS rG" has

I n evera seril ous
modiilatngdbe su:tmlfe@f s@nshppiaases aricutartyrthe HEMNB3/ Nfeta serine

pro%? %%ﬁ%&m&él?( rﬁaéﬁgtlﬁd]th?ﬁ)gﬁc%gﬁg olf the IEI{@le%Wp%gtlde using

pros ma an
the compounds prowded herein.

Another aspect of the present invention is directed to inhibiting cathepsin
activity. Cathepsins (Cats) belong to the papain superfamily of lysosomal cysteine

proteases. Cathepsins are involved in the normal proteolysis and turnover of target
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head/ neck cancer cells, (Kos et al. (1998) Oncol.
Rep., 5:1349-1361; Yan et at. (1998) Biol. Chem,

WQI®5131828.23; Mrt et at. (1997) Int. J Bi ocher@T/U82006/021003

Biol., 29: 715-720; Friedrick et al. (1999) Eur. J
Cancer, 35:138-144) and are associated with 10 poor
treatnent outcone of patients with breast cancer, |ung
cancer, brain tunor and head/ neck cancer. Kos et at,
supra. Additionally, abef fant expressi on of cathepsin

proteing g Kbt aretrA A e o (RcR e P e BR LTI TE
activaﬁ@:ly 7€ lin Hr88Ptirgy ih mm(ticc&sB{ueﬁaepula %k;?r_%@_siﬁ.“Bala'\bm (t1 993)
ecu r. me nl cat nepsi.n ClI VI are_no
Proc. BRerdisp 40 oramapefuuitomL i frmuponlef cianftvra
f d [ f. th i B d. cells, from
GbE BB oA oo TSR A S BEE0 b B
seriomlggurggg%ie?feoethm Cdtheins h}g%&aleleﬁom_whh to el abundantly
1 - an t hat .treat nt ce S t antl sense
exprofRqd, Ih ATt | e St derst ARG, qBrstRtapSivdesioma and
head/hsahasimceptcelis,. (o999, _(ma’)CItSﬁdzcﬁ.nRép.l, %1}@@3:%419.‘{5%@6 al.
r Su S a a | -apo ol e (0] .
(ro0e Sl bRems frect 1 Lo Mert 2 2P OUA 1 of Blohet CeflRigl. 20:
715-720d FegBick $t al. €190 iRir OF Safter, 839AB8A3HF andRaRe hEsockitedvith
113; 1714-1726; Jones, et at.

1997 st roent er ol ogy,
poor ({EGBANt Ao BhYSIAONS Wth PESaSk S JBnG CaiREgSPI oS aad
head/nedRO&INCeF. Kdzeotfal Nubla. RlddRIBRRIE Sbvhafte:)PFessial ¢f RthdpB® is
mly o st ei .ne proteases. Cathepsins

evided B poveral Nrisiimaiche fisoBberetes, HEsUpPDBaUTHGHERTHS and
osteortfirtic akeYs2er ROOSNAHNitisTHARPSEHOKE-DBLY pept i de and the
cDNA encodi ng such pol ypeptide were disclosed in U S
5 alle :hepsi n. 0_1herei
Chl Mo RIS bl - SBT3k, bl 556, oy
understioad aBeesritlye . waBoswawrdthavforded empreasion of ta®épsid Miredcued

o T 30 ST st b £ 5,
Biophys. 9R€3. Qomman., Bi50! 19G168) aad that A2ma3ar. call® with antisense
. 1130628 PCT/-US2006/ 021003 -5 Cat hepsin K, h
oligonGIRBICkY g skiiBn. CHPRERL) RPRPtod AR Riofc (R
Neuroseieheps®9h282249. Thesd ir¢prist suggesilza dets-hgostotionole for the
nore a

in Kis considered to, be the ppropr.i at e
catnofh I B Calfark o BYTRE tendliea it s fiins &EC gneqiprs of
apoptd)sr_.is;.leRnbétitsar&aIal \ho@ir) GéstB?mﬂel@g&t rly3:amﬂ14\/b'f7%>,_ulllmesf et al.

0 .. ! [ of the papain superfamly o
(1998555} g%&s'ﬁf’ﬁagﬁggf ction in the normal

physi ol ogi cal process of protein degradation in
drathapsin K ic PudeM§eh ofdies famity gf enzyineshavhibgaeedpait o the

_ : . ¢ |
par BRI SIS Yo B lrenEhe AL YRS Shve o
descripeghdint ihen ditarataics. nGecentlyi seatisapsinT i polypeptitee paridn shéacBBNA
en, i ' [ ! di e aj,es.« 1 Gl Ui
ercodiEE SRS Yl ST ERE 31 A 9698 M
cathepsin i @i therein)y (Sathepsin df thais, beery pscendigraexpresssd, pwitied, and
characterized. Bossard, M. J., et al., (1996) J Biol. Chem . 271, 12517-12524; Drake,
F. H., etal., (1996) J. Biol. Chem . 271, 12511-12516; Bromme, D., et al., (1996) J.

Biol. Chem . 271, 2126-2132.
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and Crithidia fusiculata; as well as in
schi stosom asis mal ari a, tunor netastasis,

woredoagsnoesmat i ¢ | eukodystrophy, mnuscul ar dyst r opdilPS2006/021003

anytrophy, and the like. See International

Publ i cati on Nunber WO 94/04172, published on Mar. 3,
1994, and references cited therein. See al so European
Pat ent Application EP 0 6Q3 873 Al, 15 and references
cited therein. Two bacterial cystel ne proteases from

//1s cal.l e ai ns, ., have heen
| rafieBSh e s o Saiorine HebdeB e GambRer: S5 Bingpgys, or
cathedsm @2 irathe 1td:204>. Pes apagmatmatmb&w& iPicoasdereY t8nsé the
458. thepiwn elleved to pl

a
more CSoREBTde” OBF e e & Bjeren Ganmgiet of the

Intern@@6ridl LURESH bfISiSchdRASEy aikd MelRORBLBidkigyd. Protein matrix
in which spindle- or plate- 20 shaped cryst al s of

h t
r&éﬁ%{hg Xlﬁ? thg p%ggl éUé) el ug{ll rog;jcys EP %éegafgﬁ&on in the
norma getyysiokigi! @pﬂmeemorfrmr@tam @ém’amnqnhe aytimalst inchlding humans,

e.g., ﬁt%:%j@%r]@ggﬁoﬂ' %fn%' Hll\&gwéo/ su% O[Ilgwre{/é ' 0\1%?«%? ﬁ%%% oif tfese

non- coll"agéenous
enzyross moibel boidy, caprreSuﬂbglI gaﬂamieglcaistoeldmom; leadirgstoedisesstl Mhus,

canl B PR35 BEB8 B S0EA0 08 BONR. 1R B

to, infebtiansgino phewrndeystid besml fiypsanama cmmdejplsagomalljrmen brucei,

and %ﬁﬁr&g %&ﬁ:ﬁ]fc&%cé% g&eﬁnSI rbgﬁ@StOP%[gl'ag??gﬂe)g el%o rg@’hgr me?as?asus

metacrm@nam lemkod;&tmphy i edsauidr bystmhyeoadnascbmy windcthedike. See

e g G Sl IR 0 S BRINE ytoo. o
referelaagsatltm meseasSeetdIEeJ Eb.ronsahn tho@meémeeptmae:«s 873 A,
[ Sor mat, on e

and ri 1% (2) c dglPer i wo, b t e f)ta d n Iva”lis
& hel ?&é% 86‘n Rt aeCzS %PE‘ FEJP HET é‘PQ‘ tﬁi g
called giagipaine, havenkesH lmgpl@éteﬂhﬂ tb@m@tt@@dnﬁﬁy of giidiviitis. Potempa,

2. ot oo bl5A 5 BaReeer eI sBatihy Snd eviag - ZolATARE

sel ective expr eSSI on of cathepsin K in osteoclasts
sEaipapty K is bgliewddopimt a eaisativargienin diseases e ekedssiverbone

or catl%@t@% 165s B Q%nﬂb‘éég ot¢ SI%? A I?Wé?\n 1{?&? or plate-
epSI n may provide an e eCtI ve reat
shapegi gryeiglssofdfydecyapalite @rd inverpdrated, Typeel Gallagen ltwresnots the
I
mlor Ak pRngAeB00 B3l AP OGRS 10 Aot
proteihy plee cerhaivimgal 036 ofrmantrgnarmmptmad cxfrertramﬂnermf noormilagenous

se th al s en.. .
pmte'ﬂéermﬁicﬁd"@ c?gqg &2 evg&go@ﬁé’a chonOo OE‘EP 5 o(%SteoneCtm’
thrombs$pmndrrt, hfithronectisy nand LbnneTtsmopremirecSkMetdl nborE tunadergoks

remooceﬁl’lg)%g é @efogptﬁou{ggélétqg? uﬁ)%%ﬁf%&g%d%éﬁg?éiﬁgn%s,s& r?dge(?gso a

cyclei mmismﬁn@_gof tzutbonet rdsomtiodd phase opti@esd thy id ipehaaédof bone

s TSI b g 57 PGSRBS S kA
cells @‘ﬂmm?smlbm Illqnegggr Hd@e\lei‘@ disHase Witk s gsdmtéd éSsteB]ibr‘ésns and
l.ective,inhi sin

th
Paget. gBaRSS: oey 'a%raﬁ rP@ 36\§Pt §$‘WEEEoqﬂn&squerrasogea%éormm@ﬁ ds

dlsrupﬁécﬁ afrfdpmfet'é id B ddwoés) bEbhatadBE eBEh hSle CWRMERSIYOthiPTeads to

in B a
weakemng ofDﬂS1 bone anéi may result in increased fracture risk with minimal trauma.
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antigen and that activity is associated with early
col orectal cancer progression. Troy 15 et al., (2004)

wEeed3eehcer, 40(10):1610-6. The fi ndi ngs sugpEBUS10060021003

cysteine proteases play an inportant role in

col orectal cancer progression. Cathepsin L has been
shown to be an inportant protein nediating the

mal i gnancy of gliomas and.it has been suggested that
its inhibition may dimini®h their invasion and | ead

o B0 R 25 Bl<ssRRow Baoet f T (OB sECatny

suggeSBnaaflihgs enzyh(id)essari Tor. bdﬁétrblét&ﬁﬁorﬁl’fr@b selécN8 hibition

o cal G B SR ST B i B T b S A ghoive bone

loss, |€tlh&ﬁné48utl ﬁbt\llhﬂl@d tohbstBopsrodis SHAGIVAI disedseBidach @k dMgivitis
reference also reports that CLIK-148

and RERBdR e PREEHT BiFoor s PR GBSk TGS, aninmeiaboe

bone ﬁ@me Tuihépsnt K 1elelBBIA8 S PSP dEMIRESatbTd Bt 88vaté® in
nﬁo the left ventricle of _the heart. Roussel et et

chondigd asty 9heaEopdiis syRayum. glius) selpglives inhRiiRsy ot cathgesin K

may amtbe a@m etrebting d%éé%@oﬁé}@bé‘swé‘&érﬁfébé of h@Eddgradation,
lnclud,%;e coul d_be used to inhibit the tunorigenic and

AStclipitesh dey petesarthiitisa @nee Menataioid qaijuiigi AMetasfatic

neoplé&n@cééll@eﬁﬁébntylplo‘éﬁ&@ré%pkéb% hlgﬂn(évbﬁeop(b?%giyﬁc UsiByRks that
anti-cathepsin L Sckv as a nolecular tool 'in a

degfa%éheaﬂéfmwmgs@am |T auarSeéww@a@nbmwﬁeat@ﬁng%@may also
be usé?&ﬂfb“gé’ém@/&&éﬂ%oga%ng@ls@b&ké& et al., (2003) Biotech

H st ochem report s that the cysteine

T e L

antlgeh iand thatregttivibyeis raslsm&ﬂedlwnmfeamldmgare@tslt @ingepproye’sen. Troy

o . NP ELE'REHE, D160 31 el BBl e

protea8¢s pla§ 2@-idiporatrbie ih kalordotal lkaneer progressisiar cona cel |
line MNNG HOS, cathepsin L influences cellular

CHth &I QY hBY béé’no'gﬁé\}vﬁ‘gto”hﬁra?t uﬂPo@eF}ﬂ W&%ﬁw the

menbrane degradati on
maligngaeynel dliomas .andib bas heen1ugpested dbat &s irifehitione mayegiginish

their iRvARsh %n@rlgacﬁ Zf%c‘!r%?séd‘ tLbrﬂﬁ‘ﬂagélp%PS{)/ OQQS@L F&EICL ng apoptotic

car ci nonm I'SI onal
threshﬂ\b‘plhewﬁr @trals Q08) Geaocemidene/EherpdSinetl-5enti t! ed
" Conpounds for Inhibiting Cathepsin Activity", filed
Aquatinan?d ot 200%2003) SKrbl@SEﬁchéM IBXshyst, me@z)@‘ospﬂptépéﬁs on

I A g SN A

inhibiteh cfeatepyinQf. THY fdferehbs BRbIEPAREMAI CEIKaTYS tiddthRAsrealiced
treat megas eff ec i ve agai nst. a variety of _diseases

distant i e MRStz iGN SFEb R A AFRPBRY 4546 damors implantad

into thé Mndidi®bsthe$eEl 1 n the inhibition of cathepsin
activity and in the treatnent of these disorders.

[ or mu
n%gg O'étsetaal hﬁfféﬁls 8%?{%0\%51?)} ) Q%-Sg reporlsathat an%l-cathepsm
L single chain vanable fragment (ScFv) could be used to inhibit the tumorigenic and
metastatic phenotype of human melanoma, depending on procathepsin L secretion,
and the possible use of anti-cathepsin L ScFv as a molecular tool in a therapeutic

cellular approach.
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pr ot ease or cathepsin having good dissolution to
facilitate absorption of the inhibitor. 20 SUWARY OF

WA RH6/1306ENTI ON The present invention provi des PCT/US2006/021003
pharmaceutical fornulations conprising (i) at |east
one surfactant and (ii) at |east one conpound of
Formulae I-XXVlI. I n one enbodi nent, the conpound is a
compound of structural Fogrrmula | /'---AMI H7 R4/z
NNR F23 0 R2 WD 2006/130628 PCT/ US2006/ 021003

Gl & e ey PRERINGBIAhS R B0 Gholls Bl apteine

proteifidige® daftespginou pn@ @nsarticipatg i0thetineadival hisikty R tHOPEBImwSstrate

N I R T e —
cystatﬁlislasMMMnetalsﬂéﬁb agéity] oxy, aryloxy, heteroaryl oxy,
het er ocycl oal kyl oxy, cycl oal kyl oxy, al kyl am no,

er%élgg&]ar y?lag'lb&ﬂ) (%{/%48?@{‘% 'lg%rr%l@g‘dzﬁ% reports that in human

osteosrseama oplt llioal MYN&ATAS, calhepsin Heinfuendesocetibiar Maligagihey by
i ; ' X12; X11
sromif HERLRY aRS S o Mo :
r§{1 ?C?ll l,éizlyql alé¥b4 M@{%%Cloxﬁﬁhetg 108%?1 )é|1arekp¥)rts that

cathepdikey/B et ersalindolvedrin ilvasieh eRBaaR LY barcibid (Be)RERY i SO
that X11 may be additionally optionally substi t ut ed
5D PINRErE e ol St R ot B0, o

“Compuiags derl Ifloihijing Cathydpsin Adivipy”, filad kprik20, 20A5disidoses various

types ;ﬁéﬁlﬂgg Q ?t‘ﬁer 8&1}\8 ) a%%ikﬂgony?y Cath&?s‘r rl? oxami do,

ycar onyl'am no, oxycar Kyl ur ei do,

é@é’chéﬁs‘?ﬁsd‘}herehﬁéog%n at??é(&ﬂ? tefP etQ' eroth cﬁ&o@@@e of novel

proviso that said ‘y aryl may
chemeifierappiiingl ang Pﬁ@ﬂﬁpéﬁ af rgatwnteffwveeag&msﬂna pavialy pbdiseases.

There |§‘%§)@§5‘ %oﬁﬁ%ﬁﬁﬁ@gi{oﬁ%@%ulgm%ﬁ g%é I@Elgon of

cathemactlvwgm in th%rememweswwoeders R7 is H OH OR8,

RS0 n€dq RBRHhcu bl fihufon Tcuing idGdRs br ALY,

proteagk loy lcathgpsgin havungggpd disjsylutlom’@tfgclbtatq/dabsocgtcjnmjlﬂkg]nhlbltor
cycl oal kyl, arylal kyl, heteroaryl al kyl,
[CH(RL' )] pCOO?ll [CH( R1)] pCONRL12Rla [CH( R1)] pSO02R11,
[CH(R' )] pCORISUM NRCH( R1'

Wﬁﬁes ﬁ%&@?‘&%f&%&%ﬁ&& () at

least one surfactant and (ii) at least one compound of Formulae I-XXVI.

In one embodiment, the compound is a compound of structural Formula |

Tl
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CH( RL' ) CONHCH( R2' ) CONHCH( R3' ) COO R11,
CH( RL' ) CONHCH( R2' ) CONHCH( R3' )  CONRL2R13,
WER{OR1306BONHCH( R2' ) CONHCH( R3' )  CONHCH( R4' ) COO RIT/US2006/021003
CH( RL' ) CONHCH( R2' ) CONHCH( R3' ) CONHCH( R4' ) CONRL2R13,
CH( RL' ) CONHCH( R2' ~ 30
) CONHCH( R3' ) CONHCH( R4' ) CONHCH( R5' ) 000 R11 and CH(R1'

) CONHCH(R2' ) CONHCH(R , _3') CONHCH( R4' ) CONHCH( R5' )
CONR12R13, wherein R1' , R, R4'" R5', Rl1 R12
R13, and R are |ndepen,gerﬂ]t sel ected fromthe group
consi sting of H, aI kyI ) het er oal kyl ,

| kyl h [,
or a g e ipy 3 Sa5R) %%%5@‘ G TE S 003 0 and
wherbigt er oar al kyl ; Z |s selected fromO, N, CHor CR W
v is TR L Bl S8 o2 el s Pt B e arv
hetenoatkslerrtetérba@bs@mhetamwemylcaetéroamsemoaucyl [ 5|k91bky Nalkyl-
oo ol HEEETIORY. mi et Rlaldind o valoeliio. aidiireino.
arylagigb, M ay$-apRaginb, Anddinidb) eRétbibanjlakid, t@ycuoaueysam"ﬂ and
hetergcxs%fe%kvlar@ B protdo ot % e BBAl Sl ol

orX'® G 10 G nay be present or absent, and when Gis

rese R - and when
X1 P ol a'ke'?yi T o d%?cgéﬂ @g&'nne*at%@cw‘fyt
heterbbﬁ:lyl@lﬂﬂboﬁarﬂt orﬁlkynarﬁor ngHyRIKkyl, ashédetcaryl] n@dﬂﬁe%mdrw or

maybe present or absent, ,and when J is present,
heterp@g@llgyl ittHie provisio @@RN ) pay la)gddmgpnallmwnypn@jly sghb@tituted
Wlth)men J is absent, Gis present and Eis directly

I'i hked to N 15 shown in Formula | as |inked to J; L

X" igrhydrpwy, pHexpraryioxy, aib@eﬁkylﬂamamﬁm aming, plkyeeino, alylamino,

oo o, A P ot 50 M

carb@(mm adlf@amcavbclsyl@nm@ct avowmarqud@pg,ndmhwm:wdq nlaezdurendo
halo%& %Pg'nc] (%‘%‘1196 &t ltt¥e Rgnso' m?F R&d ﬁ%l ¥Ikw ka%% F_'an be

r'esent o abse

additianially Optlolnﬂ,ly &bsﬁ.@ed YirEoigiies u(c@}ﬁl@pdgﬂ(y@ldmﬂrc)"p X'or
R"is GOR® & ORI wirier@n RIIDES ol RONORE #LLR. Ep Eire,

e I ndependently sefe m?c Ke " grotp
R%, of COR'Swha@iroR’ i H,@H, ORO GHKRSR'?, dBZ\iF@RG’ alvkerst R‘S@‘ _8

and B R VT SR S e s 50 SREY
hetemamblowtbrdarﬁ%ﬂloam@l ReoBbRy!, nyﬁﬁkyi K@teﬂagrylaa{ lehyde,

eH @ SR SR SRR R R IO ARR cor™,
[CH(R")J,CH(OH)RCH(R" YCONHCH( R2 YJCOO R",
CH(R")CONHCH(R?)CONR™R", CH(R")CONHCH(R? )R,
CH(R")CONHCH(R*)CONHCH(R*)COO0 R, CH(R")CONHCH(R?)CONHCH(R®)
CONR™R™, CH(R"YCONHCH(R?)CONHCH(R®) CONHCH(R*)COO R,
CH(R")CONHCH(R?) CONHCH(R*)CONHCH(R*)CONR'R®, CH(R")CONHCH(R?
JCONHCH(R*)CONHCH(R*)CONHCH(R®)COO R and CH(R" YCONHCH(R?
JCONHCH(R*)CONHCH(R*)CONHCH(R®) CONR™R", wherein R", R?, R¥, R,
R¥, R", R", R®, and R’ are independently selected from the group consisting of H,
alkyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, alkyl-aryl, alkyl-heteroaryl, aryl-alkyl
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wherein said cycloal kyl is made of three to eight
carbon atons, and zero to six oxygen, nitrogen,

W@ 0bas0620r phosphorus atons, and said al kyl i BCDUSN€021003

to six carbon atons; aryl; heteroaryl; alkyl-aryl;
and al kyl -heteroaryl; 30 wherein said al kyl,
het er oal kyl , al kenyl, heteroal kenyl, aryl, heteroaryl,
cycl oal kyl and heterocycloal kyl noieties nay be
optionally and chenicallyQSuitany substituted, with
said term"substituted" referring to optional and

and heiegodrayl y- sui t abl e substitution with WO 2006/ 130628

Z is s8edteVsdaP6/ 2400 cr:10 one or nore noieties sel ected
fromthe group consisting of alkyl, alkenyl, alkynyl,

W maybg) pregsnd|qryabsealy angafl kY 11s Prrsiest olYyis| Setectérhiroger=0, C=S,

C(zNJa){\@)[ 8rgo,;t hi o, al koxy, aryloxy, alkylthio, arylthio,
amno, am do, ester, carboxylic acid, carbamate, urea,
Q maykg present of|alpspiigand whand ismresent, Qig EbiadiPd CH2), (CHR), ,

ul | n , mh [ .
(CRRﬁéd%x)NaFgr{g%'ec;w%S?’t' e('jr %@g?@n ag}%ﬁ, I\lﬁln'l%tg y %—édg%? %r!tfqr\?é_t%ent,
when (pndMeaie abgerti fds gisemgdiskedio lsi x- menbered cyclic
; [ t N ~t h [ idunit
Als O OB I RRRCHR ORI R S SR P b, " g
E is G&t, Ny Ry 108 2 doublgHmmdttawalsisdy ¢l ardS;ri ng structure in
0 Y - Ja N, Q M
G mayobesihent S bRt Hhd wheh T BTl ®) Ry Lt cifd o or
(CRRYmeands when fG v avsemiedeis prgs¢ntcand Agissdiraetly noenéctedt do dhe

carboﬁ%%c?ﬂﬂ#orp@lé’ﬁgs aSs Hmédcfgf the cyclic ring. In another

enbodi ment, the conpoundis a conpound of Fornula I1I:

J maybe mresent dyEbeNtHAE Nhel J is Fradeot, 2 is {CHY, HOBIR5, br (TRR'),,
a of ; ' I t I

5. MO ofb2aLpoR ek, 6 o MHFRSE ARl Hovea v

shown & FAIrg0laNHsrIRe@ to X i s al kyl sul fonyl

o) . e Lyl al_kyl suif .
L maE HARHELASAA| 0w SEBRAELY B LY B r e anc
when hds absantcthgn damiayrbd prekatter abyaitybad Ky saprbeamt lwith L being
r bony. e | car bonyl | koxycar bonyl
sbserfL HEREIO R Mo )AL SRBERLRGN B Y ooty ans
indepératemtip inkdddr Y ar bonyl , al kyam nocar bonyl, 20
te | vl am nocar,bgnyl,. .a ryl am nocar Vd o QF
u mag B85 ok AP Ra AR S eire RN B EndPhrnaGh (Chake
(CHR% (CiR-BeiRdort (CRRY) Jy optionally substituted with R12
. _or 3, X1 .is. H Cl-C4 straight chain alkyl; Cl1-C4
pisa Bl”g’ﬁéﬁfé%mg@%’ apd ; CH2-aryl (substituted or
R, R, R? R®and R* are independently selected from the group consisting of H; Cs-
C1o alkyl; C2-Cqp alkenyl; C3-Cs cycloalkyl; Cs-Cg heterocycloalkyl, alkoxy, aryloxy,
alkylthio, arylthio, amino, amido, ester, carboxylic acid, carbamate, urea, ketone,
aldehyde, cyano, nitro, halogen; (cycloalkyl)alkyl and (heterocycloalkyl)alkyl,
wherein said cycloalkyl is made of three to eight carbon atoms, and zero to six
oxygen, nitrogen, sulfur, or phosphorus atoms, and said alkyl is of one to six carbon
atoms; aryl; heteroaryl; alkyl-aryl; and alkyl-heteroaryl;
wherein said alkyl, heteroalkyl, alkenyl, heteroalkenyl, aryl, heteroaryl, cycloalkyl and
heterocycloalkyl moieties may be optionally and chemically-suitably substituted, with

said term “substituted” referring to optional and chemically-suitable substitution with
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unsubstituted); R12 is al kyl, alkenyl, alkynyl,
cycl oal kyl, cycl oal kyl -al kyl , heterocyclyl, 25
whedcendwyl yl al kyl , aryl, al kylaryl, aryl al kyl PCT/US2006/021003
heteroaryl, al kyl heteroaryl, or heteroaryl al kyl
noiety, wth the proviso that R12 may be additionally
optionally substituted with R13. WO 2006/ 130628
PCT/ US2006/ 021003 -11 R13 is hydroxy, al koxy,
aryl oxy, thio, alkylthid, %rylthio, anino, alkylan no,
aryl am no, al kyl sul fonyl, aryl sul fonyl,
one o} RYPLTPIEERAPAHCT AR LA DEsharFNSTStEg 5 Gl alkenyl, alkynyl,
aryl, @wdiRAl @ZSMalkyIQatﬁét@Pb@P&'lﬁp,haﬂd)é@?% YRATERAY Had %ﬂooxr, aryloxy,
al koxycar bonyl oxy, a ktyl urei do, aryl ureido, halogen,
alkylthig.oARytthigr aR1iNg. rgPe EFterviaraomtie Jsihviaseamplg: Urer ketone,
aldehdi Ydyand] kigsy susHhnay | suid¥ide, Baiadisulionaldda, hydrazide,
optionally substituted with noieties independentl’y
and hydpgapaie: from R1I3  P1 a, Plb, P2, P3, P4, P5 and P6
furthe?‘r\ﬁhél’@ﬁf%ﬁlﬂd@é‘zt| WLC@-EQlJ%Qeétte%éht%hta Qle BIASES or six-

chai n al kyl ; - C10 straight or branched chain

membgred RYIc rng-dpickye il tg| prodse et desr g einit N-C-G-E-L-J-N
repredeént€ h aREIRNNBEKY lcyBlc AlEdRIAFUCoYIvhah kyd Bicycli%Qin hictdte
_ sai d cycloalkyl i§ made up of 3 to 8 carbon atoms, an
in Forgpjlap! ¢migisiigNeh, G, i brbdedy & @nt by repsesestiv g iinemgmbered

. : o 1 ;
oyl BN, 48 ol 0 rulechofe B S 1% by
groupsasi Rarefile cyalicdngl to 6 carbon atons; wherein said

St LR 9 S DSBEBRE o o

nB§ be ophiordly substitutéd with RI®, and further
X erqj,{lh%@d |a;§nrlgﬁilwb i ly be joined to
SNEatly OnRE v i-f ocC ¥ ohdt'er ocyclic
Hring, vithisaidyspizocydlic het grocyclic ring
cont ai ig zero to R3 x okygen, traogen, sulfur, or
phosphorus atons, and may be dd tiBhally optionally
substituted with 3;u alﬂd 20 P1' is H, alkyl, alkenyl,
al kynyl , cycl oal ﬁrm a/ | oal kyl -al kyl , heterocyclyl,
ora pﬂ&rtnﬁﬁc@uﬂ@jlly IaIC(I:(@Itwé ,saﬁ,rs)plhv,atei(bxyést@{ thyr:;aof; W&teeédiﬁar yl, or
. rqatyl -alkyl; with the proviso that said P1' may
Z'sobgls_g%fg\?‘%i onally optionally substituted wwth R13 In
X isarmityhiforyrb odeterityclylshBorsg Misiad cysylalkgemfmynd Hfisulfonyl,

For alll Y----WI NRL 4~ N J--~r 25 3 | OR2?
noterqeBYRYIcaYh | PkFoEoBHar HRIEEYFARIP Yo BB By EYEkicarbony,
arylcasisuniyRt e Idte@ahyfdarbbrg,eof alkviRarionyl,  heterocyclyloxycarbonyl,

aryloxycarbonyl, heteroaryloxycarbonyl, alkyaminocarbonyl,

heterocyclylaminocarbonyl, arylaminocarbonyl, or heteroarylaminocarbonyl moiety,
with the proviso that X may be additionally optionally substituted with RZorR";
X' is H; C4-Cy4 straight chain alkyl; C-C4 branched alkyl or ; CHz-aryl (substituted or

unsubstituted);

R s alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyciyl,

heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or
heteroarylalkyl moiety, with the proviso that R may be additionally optionally
substituted with R">.
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WD 2006/ 130628 PCT/ US2006/ 021003 -12 G J and Y may
be the sane or different and are i ndependently
w@edoeaswe8 from the group consisting of the noPEL/US®N6/021003
H, alkyl, alkyl-aryl, heteroal kyl, heteroaryl, aryl-
heteroaryl, al kyl-heteroaryl, cycloal kyl, al kyl oxy,
al kyl -aryl oxy, aryl oxy, heteroaryl oxy,
het er ocycl oal kyl oxy, cyclqahkyloxy, al kyl am no,
aryl am no, al kyl -aryl am no, 5 aryl am no,

That ] cycl.oal kyl apmi no _and

R R R AR 6., 815 o min. eHarlamingssyamino,

alkylguifanyb narylsylfamt,i alkgblifor@ied i érylsﬁﬁoﬁ’grﬁiﬂo,xééfbg%?)k%balkoxy,
al Kyl ,

.S Se ed.fromthe group consisting of
Ca'é?’%e’h@f’: %’?‘E’{Yﬁw’,"“x'ﬁm% %ﬁoxgc%wymmawumq, arylureido,
halhgererayena| orInitrd etosst@oniet Headrsyibo tdft Yhe af K Ylid%y ! and aryl may

al kyi het eroaryl, ~or

b ar{{.harle?ﬁyl , .heteroaryl, 1 he
© gacitionally pptionally substiuted wilhtroieties ipdendrsientinatiedtdd fromyR"™.
P1her 16l @2a8g pd, Erlhy i stituted with X12;

X1 _i§ hydr oxy.  al kﬁrb%pgﬁﬁwm o, alkylthio,

ar j]"t 18- 10.8kr2ight ar lbyanoied ochair wlkedyi @2C10 straight or branched

chain Hikbisy fonyl, aryl sul fonyl, alkyl sul fonam do,
car boxy, carbal koxy, carboxam do,

aryl sul f onam do,
al Léllés<§é &YpeAkYiafced h@te{@w&@r(bm@dlm)ﬁlkyh?ﬁyleﬁérﬁbﬂﬂ%ﬂl)alkyl ,
h , r W e
ot ov, S0 ot B it &5l s ngeiido rgvgen.
mtr&qﬁﬂ, BiiBtiedn RS ey atdns, subseidtalky i of 1 to 6roarBbh ams;
i ngppe e vaRL s .CORS, o B(OR) 2,
uneren rorrs SESACtr bEBROMTY BB e g o Heo o
cark§n alopRs, NRORL0, CF3, C2F5, C3F7, CF2R6, R6 and COR?
1RSI BT R RS B PTRI el e

(hetgragyetyl)alighymbietieh enspree eptiehdil es@stind®d AIe R™ and further
20 consi sting oF

' t ted fromth
e 1T, e PAE B0 Artghalbite doigany e, cagh asardat fom 2

- spiregiclioar lsplrohatendcatlicyting, Wit @E@AEX N | ic ri
ing C&I @%%@5 %fmcychc ring

R1) CONR12R13, CH( R1

CO”%W%B%H(@E ?aéy%ﬁiﬁlm; éﬁ-‘lf&ﬁi?b@*{m@ﬂ@ RONGH(@ERE )G be
ddi I 1.2 i e 13,
21, %ﬁg}' oA R M B899 Ro' ) CONHCH( R37) CONRL2RI3

:f 3 )%H@Wbﬁlm Kypyly W:F@’;kametéggyclyl, II;(Aal-temcyclyl-
'k Em, 5]29-]-' , = ]
° y) CONRL2R13, CH( Rl)! l@&d‘ﬁgﬁ &@Wﬁ&ﬁ@%ﬁfﬂf@ay
be agigitipmaly cotbm1ally sub SHIRHNVGHENR ( R2) CONHCH( R3 ) GONHCH( R4

2R13 in RL, R2. R3, R4 , R5,
h%?ﬂ, %i% %ﬁ%‘e @??Qm%vmgr@%{oﬁ@%ﬁﬁ@fEP"TdH'iFf'br ent
and are independently selected froma group consisting

of H, alkyl, aryl, heteroal kyl, heteroaryl,

cycl oal kyl ,ﬁl\lg\yl -aryl, al kyh-heteroaryl, aryl-alkyl
30 and het eroarjal kyl ; WD 20064/ 130628 PCT/ US2006/ 021003

-13 Z is selected frof O, N, jor CHH Wnmaybe present or
absent, ang, A" WNs QE; ' from C=Q
CS, or

R3 J

Formula Ili

or a pharmaceutically acceptable salt, solvate or ester thereof; wherein:
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S02; and R R, R2, R3 and R4 are independently
sel ected fromthe group consisting of H Cl- 5 Cl0

W@kMwyi1306e2- C10 al kenyl ; C3-C8 cycl oal kyl ; C3- G3CT/US2006/021003

het erocycl oal kyl , al koxy, aryl oxy, alkylthio,
arylthio, am no, am do, ester, carboxylic acid,
carbamate, urea, ketone, al dehyde, cyano, nitro;
oxygen, nitrogen, sulfur, or phosphorus atonms (with
sai d oxygen, nitrogen, sul4ur, or phosphorus at ons
nunbering zero to six) cy cIoaI l')al kyl and

G, J ar ey el 11 sams ar ﬂgffrere Bl efre insigPangsntl/atagyad frem the
group BGEsidting!t & &R %u%.én@seHg%ﬁ Typaélm%rﬁt H&%R oAt Ke%r%am aryl-

SI X 0OXY nItI‘O en, OSp or us

hetergaryl, §Bswgh%tﬁwryl @Clﬁa"wh@"w@xm slkuliarviomy, arbos; heleydaryioxy,
| -
I e
arylamigpe rf@éﬁfyaryla@ym oaymﬂlkmmo heick hetaretysislaksylantion, ewite sthe
provnéH-:’tY]gst Irﬁhgbb%@@ltl%al&’éﬁbhélwﬁ:@stltmetdhmﬁf"kd o &

to optional and
cKeris salecipdsirom dlhe grwkxsmststmg; oh auwh; lalkeny, eikymyir @ycloalkyl,

cyclo&h%‘iwshétﬁ{?%g&ﬁd et yﬁ&;}cgﬁa %HRA Cyg&ﬁ rgf ké}?laﬁ%@l Hekdbary,
alkylhetarearycyet i sterhatybajion, moiety, oxvyth tire q:)rowsckothyt &Y yinayy pe
addntn@ﬁéﬁ%lépﬂbﬁ%lg ¥Eﬁtme9 wnﬁ'm(ﬂo am do, ester, carboxylic

rea, ketone, al dehyde, cyano, nitro,
2 isdyidtaxyaalioiey, ardomyt thio caikylthig, Roribio, sulifia @Kylengiag, arylamino,

alkylspﬁgr{ﬁz ?sul BW&B%&{% do %I%)/l._sluﬁo P},\e/rcar% V?&%Bﬁhxy

oun I's "a’ conpaoun ornu
carboXamideE Wkaxycartikinylardino,1 aN(duyd@rbGnﬂZXy Falwiureidd,V avyluaeido,

a e [ ept al t vate or_ester
halooBeb BB Bf i, i BERPE Sud e 471 e 0 may be
addituoleglaptlongly(sﬁJbsﬂ!teteﬂorintrmwregesrmdepereientm’sédyd:ted from X'?;

"is GO lor BLOR12, 1M 28 s ¥otp ot Bl b gy il G 0K,

OR8 QQ&@”l@@@Z%FE@JFVSZﬁQﬁ/ QQ&Q@@ORnévhéfekﬂ RX . sefdcyddOrOm the

arour ek W Ot R H s aS bt B o R

may Heethe %@ﬁfe)dr@‘ﬁéﬁ@nt HNHEre ﬂ{dé)ébﬁd‘@rﬂ@ seReted from the le group
het er ocycl oal kyl am no, h the proviso that

consigfing; of fra efiyt, g\%,sl]qt@rgglgdl mpf,lefpamlcycloalkyl cycloalkyl, arylakal
heteroarylalkyl, CH(R' )COOR“,CH(R‘ )CONR12R13,CH(R1 JCONHCH(R? )COOR™,

CH(R" )CONHGH(R? )CONR2R™,CH(R" )CONHCH(R? )R',CH(R" YCONHCH(R? )CO
NHCH(R® )COOR,CH(R' )CONHCH(R? )CONHCH(R® JCONR'2R™,

CH(R" YCONHCH(R? JCONHCH(R® )CONHCH(RY JCOOR™ CH(R' CONHCH(R?)C

ONHCH(R3’)CONHCH(R4’)CONR12R13,CH(R1,)CONHCH(RZ')CONHCH(RS)CONHC
H(R" YCONHCH(R® JCOOR™ andCH(R" JCONHCH(R? )CONHCH(R® )CONHCH(R® )
CONHCH(R®) CONR™R™, wherein R", RZ, R?, R*, R%, R", R, R™®, and R’ may

be the same or different and are independently selected from a group consisting of
H, alkyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, alkyl-aryl, alkyl-heteroaryl, aryl-alkyl
and heteroaralkyl;



or X12; 5 X11 is al kyl, al kenyl, al kynyl, cycl oal kyl,

cycl oal kyl -al kyl, heterocyclyl, heterocyclylal kyl,
wa@eopb/13@ekyl aryl, arylal kyl, heteroaryl, PCT/US2006/021003

al kyi heteroaryl, or heteroarylalkyl, with the proviso

that X11 may be additionally optionally substituted

W th X12; X12 is hydroxy, al koxy, aryloxy, thio,

al kylthio, arylthio, amng, alkylam no, arylam no, 10

al kyl sul fonyl, aryl sul fonyl”, al kyl sul fonam do,

. ryl Ifo am do, carboxyl, carbal koxy, carboxam do,
Zis Sa%‘&af @ ‘ﬂ‘ly no, al koxycar bonyl oxy, al kyl urei do.

W madb¥ lpasind ey abé&ﬂk ORI VEYapRse®, Wiid §Qlectéd flont 8O, C=S, or
viso that said al kyl', al koxy, and aryl may be

S02; ﬁﬂ‘gltlonally optionally substituted with noieties

i ndependengl y selected from X12; Rl is selected from

R, R.te R o ﬁge wdppeIdanty selrcteq from) the(graun rongisting Rf Hy 1©1-

N 1 r S Ryt o
5 C10 Hiok o TG By DHON Sefodicn? o CORGlorer by Catkor,
arleWpﬁlkaWap gliyﬁgrp; e, samigt Rstencerrbexyiaiagics \iaehdmratentieea,

e d d t
keton@oérqgfﬂw tdlﬁngﬁﬁ?) %m(dy?bxy%‘ﬂ(glﬁt{ﬂ%@ a%@{/ﬁﬁynﬁepl%sﬁﬁ&us atoms (with
said eyydedal Wijpgeral syiur, ar yphoshbemisoatdwyd , numhesingarsfo, to  six);

(cyclo@[kii)?lmtaﬂp Qﬁé%ko%ab%ﬁk IZ)A?@II Q{qﬁ%él”rfllc)?rl@b@(cgé?%x is made of three
10 to elghfeqaébmgtomaarkcyzmyo sacymy@%n ljtragen, smdfukydrawlmamorus atoms,

and salrdyéelg%ﬂalgrlg g?né‘lrﬁ%)‘élxc%ﬁ))rg&yl L Q{%l f"?é?ér%gryl alkyl-aryl; and alkyl-

heterdasyler ocycl oal kyl am no, hydroxy, thio, alkylthio,

wherlef %%/l{i EAL g%{agrrn Péyl aélkéﬂ)yf WJq‘E?‘%Béﬂken ré’rk/ls HE%%B‘YI cycloalkyl and

heteragarlbakkiorgietien mayxzndrtonabiy ktabejnuaedbomw said rherm ‘substituted”
15 refernﬂé |18 )8()98“2;3 %ﬁ%ﬁ{éf@mc%%hﬁ%& glgstct;a{)%ri \lé'/gﬁl gn% orgﬁ!ir%?r\?\]ﬂ!eeﬁies

selectBd Troin Hie graybeoogisiimgnal ehllyyl,salhsﬂyl t alkwyl, varylh addikyl, arycisalkyl,

ot 5L 81 94T e B A 0000, o

ester,icarbakylc qoid smniamaté] sreackatona thldehyde Gsy@noGritso, sulfonamide,

be present or absent, and
sutoxes Kk besBoasbite. hyd e M E5 0l .7 G

20 In 6ARRe) gmbodimeh| FR)e c@np@mdS§ 8 Zpmpandd ohEmm@ia B/ absent ,
M may be present or sent; 5 when Q and Mare
absent, Ais dlrect/y‘l\r\nked toL; Ais 0, CH2, (CHR
P, (CHR-CHR’) p M(CRR” p, N(R), S, S(02) or a bond;
EISCH N, ,or IebondtovvardsA Lor G G
may be present or ab ent \and when Gis present, Gis

(CH2) p, (CMR) P, (CRR”é p; and whéh Gis absent, J
IS present and E stl regtly c.qnnect to the
R1
R4/

R? 0

Formula IV

or a pharmaceutically acceptable salt, solvate or ester thereof; wherein:
25 Y is selected from the group consisting of the following moieties: alkyl, alkyl-aryi,
heteroalkyl, heteroaryl, aryl-heteroaryl, alkyl-heteroaryl, cycloalkyl, alkyloxy, alkyl-
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10 carbon atomin Formula | as Gis linked to; J may
be present or absent, and when J is present, J is

W@ @Ha)ie2{ CHR) p, or (CRR )P, S(02), NH, N(R)PCI/US2006/021003

and when J is absent, Gis present and Eis directly
linked to N shown in Formula | as linked to J; L may
be present or absent, and when L is present, L is CH,
C(R, 0, Sor NR; and 15 when L is absent, then M
nay be present or absent 14and if Mis present with L

i rectl and |ndependently

aryIO)ﬁyr nﬂ&lﬂ’x hsfefaﬂafp%yt sh‘?j?rlo&‘f"?%)kﬂ FYdealisfeimt pRryfamino,
arynarhnnakedlkncarﬁanﬁﬂdmsern@mwoesneter@zs ebnsl%tt 'C Rb@lk%ﬁﬂnd\/' and

t ')
hetef%ﬁlng{'ﬁtﬁlﬁﬁﬁp vith ff‘enwsqa hat fdnﬁyh’%oat'Qﬂ?%)é\Bb?ttt‘gﬁﬁ’@/ﬁ‘&(
or X%, and R , R2, R3 and R4 can be the same or

di fferent, each bei ng i ndependently selected fromthe

X" @3 odbonglkenVing kY, cavcioalkvkl Kk gielodivieliylal keleyaoyaly,
heter@cl?&)l(k%c' 9@1 ky!a|ky|§1%/1 CSarJibﬁt&ﬁf OGEdrOaKY | alkﬂn&@?@éryl or

I thio, “aryl, am no, am do,” ester,
heterqmylblbxly Miith themrq\(rscm aré@atmtrmay be eedduttoeabnepncmtaw;elsymttuted
wuth yeéyano, nitro, halogen, (cycloalkyl)alkyl and 25

(Heterocycloalkyl)alkyl wherei n said cycloal kyl is
2 is rhyrdeoxipf alkdrye eryﬂwyettghtalkyathbo arylthioo asinca atkylaerioo, tavylamino,

alkyls@lﬁ%ﬁ%r&@{ﬂ?&n&g e%%(ylsc‘tﬂtottﬁnﬂd r@g@g&'&% dn@arBJ;}?y;,l &Maikoxy,

one to sy X
carbokaidop aalibxycatbopylamind, ; athodycdrkghyldiet e albgiugdido, wlny&meudm

naooB e B LRRL Yo Btk oG FAGRI PR b e
additicglmjly optiaely snbdtitytes whith ndietiesdndepdriiestly sbleaedfrom x12
SRSkl ik BRGRG E@cttﬁessé‘gié' o e e

nor € "ol e di fferent,
each being in ependently se ted fromthe group
consi st E(_ng_ thy, &yl , aryl, aralkyl,
cycl oal “hek er ocycl i en hydroxy, thio,

al koxy, WO 2006/ 130628 PCT/U 5006/ 021003 - 16 aryl oxy,
al kylthio, arylthio, am no, am do, ester, carboxylic
acid, carbamate, urea, ketone, al dehyde, cyano,-
nit ro onam do, sul foxide, s , sul fonyl urea,
dra |de aRgﬁgydroxanate urther wh R¥).sai d unit
N?’C‘“@\Ept/l prese‘ﬁts a fiveMpenbergd cyclic ring
stru re or six-menbered ‘cyclinc ri gstructure with
the proviso that when said unit NCGE-L-J-N »
réiresehtssa Aumbge iTeahBde & which pan be ke semgcanudiderent R
denotét\t!n Optidrie shb@MGéntS wftl't %cﬁtdf Us"a‘idJ "sﬁbstﬁ‘ué:r% ?étr@ thdependently
onprising N, M'r epresents
Selectad ftqﬂt/@%wy&wseye@ |oé atKth?'”SQf}Vhoft"SWl &ryieﬁ)'@@ﬁﬂ&vl alkyl-
S a
aryl, ﬁétét@alﬂﬁ”h@feﬁ%rﬂ¥%tyl fete &le taf%g%’tég) h ?ﬂﬁzlo%/ Cﬂ(ﬁ%g}@w

grou art o Sald Ive-ne
aryloxgnbe arélmsbdhﬁt@mcyctpalgyl@bnpomlmom caimb@nm:d, @irylamino,

alkyl-draMHR atiad¥no, heteroarylamino, cycloalkylamino, heterocycloalkylamino,

hydroxy, thio, alkylthio, arylthio, amino, alkylsulfonyl, arylsulfonyl, alkylsutfonamido,
arylsulfonamido, carboxyl, carbalkoxy, carboxamido, alkoxycarbonylamino,
alkoxycarbonyloxy, alkylureido, arylureido, halogen, cyano, and nitro, with the
proviso that R'" (when R" = H) maybe optionally substituted with X" or X'%

Z is selected from O, N, CH or CR;
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L' HNRL N---,y YO OZ[D 1X 1| Formula V or a
phar maceutically acceptable salt, solvate or ester of

wa200d/13wepound wherein: (1) RL is -C(OR5 or PE(/OR026/021003

15 (2) RBis H -OH -0OR8, -NROR70, -C(O) ORS8,
-C(O NR9R10 , -CF31 -C2F5, C3F7, - CF2R6, -R6, -C(OR7
or NR7TS2R8; (3) R7 is H, -OH, -OR 8,0or -CHROR10; (4)
R6, R8, RO and R10 are in%cipendently selected fromthe
group consisting of H yl, al kenyl aryl,

h | | oal k | al kyl
w m%:{agﬁ:g%e;a SF Rbpeniand .o present, W s &2etdd bm c=0, c=s,

N@M)Rér$@j()R)C(O)OR11[CH(R1)]pC(O)OR11 [CH(Rl)]pC(
O NR12R13, [CH(R') pS( Q). Rll (R1') Eéé')
Qmaybpcarreﬁm abspnfnerbwhien Qg %&)ﬁm@%%{ Hel )(CHR),,

(CRR%,:: Blm%ﬂ(%r)s?g%uﬁém%g%ﬁs %%t)l@'ﬂ(lﬁlbé é%%)\ﬁgflabsent

whenQ @Pﬁ f?ﬁ@eﬂe@'mecﬂv linggck L) o 0) N( H) OH{ R
Ais O @-9 gg@)ﬂ% O $8.) or a hond;
Eis Cg (d g‘i 3:loub e bo:hﬁfv%ards ?éc@ Ca( )
o SO B0 BTN 1) RN o
(CRRQip|( st Wﬁ@o)@asmeg;(em HOSRENCGMIRE IsCligatiyi(Renselird 2R1tBe
carbongd( in is linke

R1
J ma)( oy é(ica:()e ﬂﬁs% g;mzwci?eﬁ)-tl\l]a R%;}EBWE(H (@)R()lg)?lct:)(b,ozCN Fl{?pczli(' (RCZR os
S(Oz)"KJﬁlN f@&))d)\'(am é?? %( Q)e ) it ShPENK BiRS Rdke HoN

&

show') m(@rma) mﬁ(weme@) N( H) GH( R ) G 0) N H) OH( 5" ) O O) GRi 1
- ML RABTRY QSR AP TR BRIy B TR G, £ B
when).@@ @GP BRp MG May g WesRItZRE®senih ana if iV Mprps@_z withR3being
abserﬁd'tr}%aﬁslyo {é&ect@lgr g%%eﬂ %ly};ﬁ?ﬁeﬁetos gMeng’ hée fcgrrgéﬁgtand

I'ng’i nde ected f rom
independesitiy finkey ofE; H, hal ogen, al kyl, aryl, heteroal kyl,

n mal S5 8oy N9V B KDY Bl 2810,
(CHRhe{GHR-ORR Qabk(yﬂRR’&ryl -al'kyl and heteroaral kyl; or

p is a number from 0 to 6; and

R, R, R% R® and R* can be the same or different, each being independently selected
from the group consisting of H; C4-C1g alkyl; C2-C4o alkenyl; C3-Cs cycloalkyl; Cs-Cg
heterocycloalkyl, alkoxy, aryloxy, alkylthio, arylthio, amino, amido, ester, carboxylic
acid, carbamate, urea, ketone, aldehyde, cyano, nitro, halogen, (cycloalkyl)alkyl and
(heterocycloalkyl)alkyl, wherein said cycloalkyl is made of three to eight carbon
atoms, and zero to six oxygen, nitrogen, sulfur, or phosphorus atoms, and said alkyl
is of one to six carbon atoms; aryl; heteroaryl; alkyl-aryl; and alkyl-heteroaryi;
wherein said alkyl, heteroalkyl, alkenyl, heteroalkenyl, aryl, heteroaryl, cycloalkyl and
heterocycloalkyl moieties may be optionally substituted, with said term *substituted”
referring to substitution with one or more moieties which can be the same or
different, each being independently selected from the group consisting of alkyli,
alkenyl, alkynyl, aryl, aralkyl, cycloalkyl, heterocyclic, halogen, hydroxy, thio, alkoxy,
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R12 and R13 are |inked together wherein the

conbi nation is cycloal kyl, 15 heterocycl oal kyl, ary
worookesweoaryl ; R4 is present or not and if pPEFES1006/621003

sel ected fromthe group consisting of. H, alkyl,

aryl, heteroal kyl, heteroaryl, cycloal kyl, alkyl-aryl,

allyl, alkyl-heteroaryl, al koxy, aryl- alkyl, alkenyl,

al kynyl and heteroaral kyl ;.462) R and R are present or

not and if present can be the sane or different, each

anEBybelkpithio nagimodaning #abscked (faﬁl%ﬁé?@%m“ $Prhamate. urea,

ket@rgg ) b% aFYﬂﬂd Qﬁgé Cgulf@‘tagpld@,yghh&adldql sulimhkp>giifonyl urea,

hydrazideend gbioxehdat®), aryl thio, al kyl am no, arylam no,
am do, arylthioam no, aryl carbonyl am no,

furtgg;'y iwﬁﬁg éﬁldoHQSf/ N-g- @;ﬁ-br#i—'ﬁ or@@rem@mys ahfeteehombEdd, cyclic ring
struatuce oy ls;x—nﬁbkﬂb@béd, cyché ¥ héj q rb Wﬂﬁ tﬂﬁe; g%gvy%%aﬁyhen said unit

ar boxylic aC| car

N- CZ?;IE Lngl%t re@?ﬁ%‘ﬁls a fzef;meereﬂ i‘ElydgzleTkng s(tl@&ﬁlr@&irh?ﬂe%qrg%toychc
ring tur Eél%mé{l r y eroary al kyl
fivehet eroary Cgt gr‘og{;/}\{a %I(i’y'?)'aldky - thé@di M repregents a

W%P%%FQ;HYCE'% ”ﬁ@d;ém@wret, Hhew saial fies-glambepécd eycliat I structure
lackaccafied iyl §oubl V. sul fur, or

pho hor?ug a ﬁsﬁéﬁ&%grd fwec{{‘ rﬁ%ﬁed YClFTMGme to six

car h@frembediment, thescarpating isbkophpobied 6f Egthififd v

aryl, het eroaryl, cyclaogl kyl, or heterocyclyl; (7) M

is H alkyl, het er oal kyl| , aryl , heteroaryl,

cycl oal kyl, aryl a\kyl, clyl or an amno acid

si de chain; WO 200 /021003 -18 or

L' and M are linke orma ring structure

wherei n the portion |of | Formula 1
\ is represented by

LG /\\IUN1I O
Formula 2 10 whereimNn Fo L’P Eis present or
absent and if preéent i D?J , Nor C(R;

Formula V
ora pharmaceutlcally acceptable salt, solvate or ester of said compound wherein:
(1) 'is -C(O)RS or -B(OR)y;
(2) R®is H, -OH, -OR®, -NR°R'®, -C(O)OR?, -C(O)NR®R"? | -CF;, -C,F;, C,F.,
CF2R®, -R®, ~C(O)R’ or NR’SO,R®:
3)  R"isH,-OH, -OR® or -CHRR"":
4) R%R®R%andR"™are independently selected from the group consisting of H:
alkyl, alkenyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, arylalkyl, heteroarylalkyl, R™ -
CH(R")CH(R")C(0)OR" [CH(R" JLC(O)OR™ {[CH(R")],C(O)NR™R", -[CHR™)]
pS(02)R" -[CH(R"),,C(O)R™, -[CH(R")[:S(02)NR™R™, CH(R" JC(OIN(H)CH(R*)(R)
CH(R")CH(R")C(O)NR'2R™, -CH(R")CHR™S(0,)R, - |
CH(R")CH(R™S(0,)NR™R™, -CH(R")CH(R")C(O)R", -[CH(R" )JsCH(OH)R™, -
CH(R" )C(O)N(H)CH(R? JC(O)OR™, C(O)N(H)CH(R?)C(0)OR™ -
C(ON(H)CH(R*)C(O)R"" CH(R" JC(O)N(H)CH(R?) C(O)NR™R™ -
CH(R")C(O)N(H)CH(R?)R’ ,CH(R")C(O)N(H)CH(R? JC(O)N(H)
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J is present or absent, and when J is present, J is
(CH2)p, (CHR-CHR )p, (CHR)p, (CRR)p, S(02), N(H),
WORRp/1806289; when J is absent and G is present,PQT/US2006/021003

directly linked to the nitrogen atom nmarked position
2; 15 pis a nunber fromO to 6; L is present or
Lis CH or C(R; when

absent, and when L is present,
absent; if Mis present

L is absent, Mis present
with L being absent, then Miis directly and

o A bR o
[ R T e H R OINGIRIR B moyion

H)CBHRY)B(OJORCRR ) p; when G is absent,
s directly connected to the carbon atom nmarked

H(@éﬁsq)wﬂ)%( )CO©)NlERRR? R BQis
CHw’g@R@N{Hg AR PR);SB{(CREI(SI%:) , %aﬁo?@& L
-CHR )p, 0, NR, S, SO or SO2; when Qis

P

)C(é\)gg_@ H(R3§ﬂ3(Q)I\((H)CIe(IF¢_4})(e(ro)N|'(}qﬁquRygéqzdgb\% to Aor (ii)

g sapssel PR on s b Y200 13002t

- | 5'

C(Oggwé& ed from-OR -CHR)(R), S(O0 2R gr(@ﬁg{g@%@ )

hekdir iRQ” t: 7 bot h d.M bsent, A i

;”e.e‘edi'_’i R R ToeiTy 1y R edR 8N R Brean bes fanoarB S RAMIERE oncr
oot Siefled s BB 5 OB LS g i,
e = y = f . = ’ )
ef S lggshg}ntr ; £'§/W&y8§a15yle§&wy,oary S,eaikewndalk)fnygreﬁéﬁe_%py,Aé,kyl_

)P,

|
hetefoanth hetxmpyciqayR)pyl-d (GHR )P, (CR
o NR . NRRS 802 @ﬂ@@“‘?ﬁ%ﬂ?@ or NRR: or Ais
- Iigkﬁ%3to Mto form an alicyclic, aliphatic or
8 erdal aoy clinkedbribgsife ' esent or absent, and
heter. M S, present %i S %?%SE{L&'S, BRbiNgtRn  iss, cycloalkyl,
R l,LﬁS(SoEz“ﬁn,ﬂt ’%@H% %‘?teioéﬁﬂa) p (CHR-CHR )p, or (CRR)p; or M
esentlogaot andhiftppeded ' ljc, 10 aliphatic or
aryl, mgﬁgﬁi théYCl i ctpg?i dagﬁ%ﬁédzﬁgri%sth? SRPSEREBEN 9f: tHhealky!,
st ruct ur aF Ea M cHclas kyl,Y?'Wlﬂyl, aba, Qkyll'_rféiéfyé@l,%ugo?(y, aryl-
k))f- is selected fromthe group

alkyl, qlcenyi aikynyl Bod Rtdefosdal
of: H aryl; alkyl, alkyl- aryl,

5 CR Lst.in : | _
( ) he?é??aﬁ%%ﬂ'esﬁ@% &r eRirapd, if prepénthehescome)s i
being : me or different, each
g iNdepkndimtigrsanscidd erMCthgﬂﬁ&%ﬂ? a'-%%' XV o
Cio aﬁ(gwl _C?[%{ql oxg, aryl oxy. “hetergrNg- H. OH, Ci-Cyq alkyl, C,-
“heter oty GYFRFKYx \Ca-Gethetaratycdaiiypt a0BRF, Y hryloxy, alkyithi
arylthie nltplaatiney| alyRingh@CYalaal kyl, cycloal kyloxy, > aWinio,
arylarnﬂ!olégb;am no, ar yl ami no, al ~ar HBNO, @rytabomamino,
et er oavy| Ailapinoegrboal Ingteroaing, aiifenyl, alkyny, Dalkvi
heterommﬁmcwé@@amg@m ?& gngﬁY is 20 unsubst It Ut e&a%pa Y
nitr, LN LY SUDSE 8 GAPAMAIR Weat Wetopebaldebyriztcyano,
. ' B dFClegikylialkyl, aryl, heteroaryl, (alkyl)aryl, alkylheteroaryl, alkyi-
! :troaryl and (heterocycloalkyl)alkyl, wherein said cycloalkyl is made of three to
ei .
g c-arbon atoms, and zero to six oxygen, nitrogen, sulfur, or phosphorus atoms
and said alkyl is of one to six carbon atoms; ’
6 Vi
((7)) ,l\./' ,I.S H, OH, alkyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, or heterocyclyl;
is H, alkyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, arylalkyl, heterocyclyl or

an amino acid side chain;
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same or different and are independently selected from
X11 or X12; X11 is al kyl, alkenyl, alkynyl,

W@ ywbosloks/| , cycl oal kyl -al kyl, heterocyclyl, PCT/US2006/021003

het erocycl yl al kyl, aryl, al kylaryl, arylal kyl,
heteroaryl, al kylheteroaryl, or heteroarylal kyl, and
X1l is unsubstituted or optionally substituted with
one or nore of 25 X12 nojeties which are the sane or
different and are indepenH%ntly selected; X12 is

hydr oxy, al koxy, al kyl, al kenyl, alkynyl, ary

or L' aﬁrw Mxyare tliRked t@q@qrt qq| rmaa wqghpt@mturgnwmfem the portion of
strucBdf FhAfIE 9. reratbalBg. al kyl sul fonyl, aryl sul fonyl,
al kyl sul fonam do, aryl sul f onam do, carboxy,
car bal koxy, carboxam do, akkyl carbonyl, aryl carbonyl,
het er oal kyl car bonyl, peter ?rylcarbonyl sul fonyl ur ea,
cycl oal kyl sul f onani do, \30
het er oaryi - cycloalkylsu’*ona do,
het er oaryl - sul f ona al koxtycar bonyl am no, WO
2006/ 130628 PCT/ US20064021003 ih - 20-
al koxycar bonyl oxy, al kyl urei do, aryl urei do, hal ogen,
cyano, or nitro, and said aIkyI al koxy, and aryl are

unsubsti t.ut r .o onal | ndependently substituted
meﬁmgﬁgﬁegﬁyﬁngu%@%8??@@ |ch are the sane or

di fferent and are independently selected from alkyl,
al kenyl , al kynyl , cycl§alkyl, cycl oal kyl - al kyl ,

het erocyclyl, heterocyelyhal kyl, 5 aryl, alkylaryl,
aryl al kyl , heteroarymA al theteroaryI or

het eroaryl al kyl; Z |sl§¥‘ C(H) or CXF§ R31 is H,
hydroxyl, aryl, alkyl, |alky$-aryl het er oal kyl ,
heteroaryl, aryl- he::ﬁé ‘ | - heteroaryl

cycl oal kyl, al kyl ox ’r‘klyl - ryI oxy, aryl oxy,
het er oaryl oxy, het cycl oaPkyl oxy,
het er oal kyl - het er oar yl al kyl oxy, al kyl am no,
aryl am no, 10 al kyl - ar%, aryl am no,
het er oaryl am no, cycl oal kyl am no or
wherdi§ trEE pal kyl am no, and R31 is unsubstituted or
optionally substltuted with one or two substituents
E is pygsephoraabsenhandshpeesent idiQ, (Gt éhor @MR); are i ndependent |y

Jis pz%(eg\&tﬁ?% é@tﬁ%ﬂaﬁﬁ]eﬂh %gﬁreséﬁ‘t?ljﬁ »—r%, Cﬁh‘@-ﬁ‘#ﬁa - JPHRY,

, cyc eterocy

(CRRIE $i€Lprivtc NRhbK @ whenyd js ab*@”’(aﬂﬂlG isupydsehk il js directly
linkeoﬁ%ﬁ% Qﬁ’{?ﬁ%%?t"wg?g oo, or  heteroarylalkyl, and

or optionally substituted vvlth
p is aoweber froor@tood; X14 noieties which are the sane or

df_gg Eg(e%%t %Q(S%F?ae}r@qﬁﬁgrggem l e%g:LE;:;t @&—I) ogjfg‘/ Fi) when L is
absenir MI lsp;esehhmroabseat FyM udwpr@seuatrwtth bibeing mmemtothen Mi |sI directly
and iiebnaiop i e 5oy AP H BiverndBttly ey B

ceanirdm;ny or aébs&raxand dbenab Rsybmbﬁfﬁ’is (GHLY, CGHRYNYCHR-

CHRg ?{}Eﬁ( o4 r&:ﬁar}rg #ﬁgﬂe g'{;gp%% | C%dbé) ISy directly connected to the

carbomemrﬁahéwécspd)glmam do, heteroar y| sul f onami do,
bk car bon I am no,  al koxescar bonyl og ra\lll kyl urei do
P 0 ¥, Cakd

TESEHY, Orhabsenand: JHie, Qole BIPE iR alGRFCR),

(CHz),, (CHR)s , (CRR’), , (CHR-CHR'),, O, NR, S, SO, or SO,; when Q is absent,
M is (i) either directly linked to A or (ii) an independent substituent on L, said
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al koxy, and aryl are unsubstiuted or optionally

i ndependently substituted with one or 25 nore nvoieties
wobkioch3@mee t he same or different and are i ndeprCEs100§021003

sel ected from alkyl, alkenyl, alkynyl, cycloal kyl,

cycl oal kyl -al kyl , heterocyclyl, heterocyclylal kyl,

aryl, alkylaryl, arylalkyl, heteroaryl,

al kyl heteroaryl, or heteroarylal kyl; Wmy be present

or absent, and i f Wis preggnt, Wis c(=0, C=9),

C(=N- CN), or S(02); 30 (9) X is represented by

lndg%%%b L?Asi@%%gg& g s‘!‘e %Y&% ﬁ'8|916g|r:§ O%%—ﬁl(?ggé/ gﬁfoﬁ/ é\?&ﬁ or
(iii) RBEEBOWRER Bbth GanchiM arelalvdent,6A is aitheFdirenily dinked ® IL,50rA is an
ind%peéfﬂgnﬁ urb%_tituéh} (Sn %r s%ij i@e&?h@ﬁté@s@%ﬁ%ﬂ%@ g%ﬁgtbd from -OR,
-CH(i?(){:é{))éSdémizRy)rpNﬁém Ads ala&mt;’gt ~and if present I can be

A i BRsSBl S dlent ot B Pien AR n ol «CREEr G e i RREHRD,
(CRRRUP(RPINRRY BNG(OF), -OR, CEIRNR'ADKNRR 261YA jis tykedaal Mytd form
an AP B AR SR pete R BB o, N al k|

M iﬁ\lblfssxéﬁ{ @fzdﬂsyéht% alnd N;hehlwis) ﬁ?gs?a,r M;Ix%ablggéilﬁ,@,@m KgR), S, S(02),
(Critd SFBRGR Iy or 8 B 91 M kB8P 4 i fym an alcyetc
T oxyCal ol "al o) koxyeat oyl “al kyl Sulfonyl,
(S)amyZ: ﬁf%/egfaﬁr?ﬁf'{,%ﬁ)’é(tt@ 8%?‘3?%&? G?W%/ Fal kyl)/sul fi nyIy

aryl sul finyl, heteroarylsulfinyl, arylthio, 15
heteroarylthio, aralk Ithio Y , het er oar al kyl t hi o,
cycl oal kenyl, heterocycl enyl , Y2N- al kyl -,
Y1Y2NC(O) - and Y1Y2NSH2— Wiwhefeisn Y, and eY can cbl’
the sane or different and are |ndependently sel ect ed
fromthe group consisting of Rfhydrogen, alkyl, aryl,
and aral kyl; or R29 and gR2Quizaf e | i nked toget her such
that the corrbl nation is an aliphatic 0 heteroaliphatic
wheygini in Fermolaty Yeisaglastatsiror tie grB dogsistirgseiant, eryl.aliedmikyl-
0 S d
oy eteoav Mt opi, A5 Reteloln s RERCERAN, cpyiSnRi Bliow,
alkyt@rdexyar grylaxid ftewr@equyl heﬁenoyycloelkyloxylouetem%yl heteroaryl

hetbRRIKGERAE Ry QY alRir ld%lb‘él%'/lofyf?rémvlg\nﬁb, drfthnino! 'alkyl-arylamino,
arylamino, heteroarylamino, cycloalkylamino and heterocycloalkylamino, and Y is
unsubstituted or optionally substituted with one or two substituents which are the
same or different and are independently selected from X' or X'%;

X" is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl,
heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or
heteroarylalkyl, and X" is unsubstituted or optionally substituted with one or more of
X' moieties which are the same or different and are independently selected;

X' is hydroxy, alkoxy, alkyl, alkenyl, alkynyl, aryl, aryloxy, thio, alkyithio, arylthio,
amino, alkylamino, arylamino, alkylsulfonyl, arylsulfonyl, alkylsulfonamido,
arylsulfonamido, carboxy, carbalkoxy, carboxamido, alkylcarbonyl, arylcarbonyl,
heteroalkylcarbonyl, heteroarylcarbonyl, sulfonylurea, cycloalkylsulfonamido,

heteroaryl-cycloalkylsulfonamido, heteroaryl-sulfonamido, alkoxycarbonylamino,
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hetertatlﬁylt, @ciphlkyand aliigyy| ; aiyl-ayiogso Al

er su t i - : .
hetergc;%&}%yioa&kﬁfbt%@gﬁgl;-ﬂbgerﬁgf‘ﬁf' Bgt%lb%]?yldz),qﬁ g:ﬂkﬁ?nﬁ?nd,l arylavfiino,
alkyl-gl;ylammp. k, “drylamihom ar ehgterogrylaming, 4 gyycioalkyjamino
S or . : .
hetergwq%ﬁlﬂg %TIIQOL%QdAh '\h)s\@%gyééﬁtﬁ%dtoh%gtlﬁ%ﬁp Eg?mi?tbd rvﬁthi one or
two MDsBeAIs1@bieRsreane W8pB0er Oiffeoey andzgreRir\depgn%n%b sefected
from X' or X'

(M- (Oh -- NJ - (Ak- (CO1- (Cvm
2006/ 130628 PCT/ US2006/ 02(1003) -2(2 ForrruRﬁg ggahsﬁderi x\o

WO pookosewses a 5, R32, R33 and R34 are present orPEDE8I906/021003
and if present are independently one or two
substituents independently selected fromthe group 5
consisting of: H halo, alkyl, aryl, cycloalkyl,
cycl oal kyl am no, spiroal kyl, cycl oal kyl am nocar bonyl
cyano, hydroxy, al koxy, -a&okyl thi o, am no, -NH(alkyl ),
- NH(cycl oal kyl ), -N(al kyl)2, carboxyl, -C(O O al kyl

alkox %ﬁt?orng%&gl ilk?ﬁl%'id@( laryidetdd, @Blgen, ayamok enyitro, and said alkyl,
eteroaral kyl, al kyl' heterparyl, hete oar al kenyl .

alkoxmwwowyhat@uns@ﬁymé;gygr O@P&PE&W?F’%‘E n E/ X ruoyﬁr'](, eﬁi \/twrthO one

or mogé X{m&éﬁY{sa\anfEﬂyére tAE akRX ¥ affesMY land adr Yihdapehndapdly, salected
ryl'sul'tonyl, heteroaryisul fonyl, alkyl syl finyl

from alkwyl) dkﬂerfyl,rgyky_,nyh @y@(pajléylyqygz.[ﬂa*lqy%l}wl, g?tﬁ?/qcpﬁlﬁgl: ha¥ ocyclylalkyl,

aryl, a?@fr&@?bélbﬁ' l%%er%éﬁ)lo, katdyiritétoale lor herredridgikyki o,

. eterocyclyl, heterocyclenyl,
YZ ¥R, bl Ry} or XRY2NC(O) - and Y1Y2NSQ2-, wherein Y1 and

R isg | @@{@@ ,farrgggltkilggg}ll%rylg hEfers), tstshoank dryidependehtaliy!-

oup consi st’ing of dr ogen
R arBtreNey

8 or 9;Or

is alkyl, alkenyl, alkynyi, cycloalkyl, cycloalkyl-alkyl, heterocyclyl,

heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or
heteroarylalkyl, and x'? is unsubstituted or optionally substituted with one or more of
x™ moieties which are the same or different and are independently selected;

X' is hydroxy, alkoxy, alkyl, alkenyl, alkynyl, aryl, aryloxy, thio, alkylthio, arylthio,
amino, alkylamino, arylamino, alkylsulfonyl, arylsuifonyl, alkylsulfonamido,
arylsulfonamido, carboxy, carbalkoxy, carboxamido, alkylcarbonyl, arylcarbonyl,
heteroalkylcarbonyl, heteroarylcarbonyl, cycloalkylsulfonamido, heteroaryl-
cycloalkylsulfonamido, heteroarylsulfonamido, alkoxycarbonylamino,
alkoxycarbonyloxy, alkylureido, arylureido, halogen, cyano, or nitro, and said alkyl,
alkoxy, and aryl are unsubstiuted or optionally independently substituted with one or
more moieties which are the same or different and are independently selected from
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl, heterocyclylalkyl, aryl,
alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or heteroarylalkyl;

W may be present or absent, and if W is present, W is C(=0), C(=S), C(=N-

CN), or S(O2);

(9) X is represented by structural Formula 4:
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>N O and W is CHor N, both the follow ng

condi tional exclusions (i) and (ii) apply: conditional
wexobasieesh (i): Z' is not -NH R36, wherein R36PCHUS006821003

or 10 aryl, heteroaryl, 5 -C(O-R37, -C(O-0OR37 or

-C(O-NHR37, wherein R37 is Cl-6 al kyl or C3-6

cycl oal kyl ; and conditional exclusion (ii): RL is not

-C(O OH, a pharnaceutically, accept able salt of -

C(OOH, an ester of -C(O Tor - (O NHR38 wherein R38

Is selected fromthe group consisting of Cl1_8 al kyl,

C, ~-6 cycloal kyl, C6 t010 aryl or ®Pe16 aral kyl. 10 In

anot her errbodqum_lk,a_t_ e=eqrpoud |ﬁ§ ound of
Formul a VI - - \rtll G‘ )?T =Pl Cap.,
W-N O ~-F 3 R F RGP nul p3%gpo or a phar mac eyt caI ly
acceptable salt, solvate or ester of said conpound,

wherein: Cap and P are i ndependently H, alkyl,

al kyl -aryl, heteroal kyl gq igyoar yl, aryl- 15
helRER: ¥ het er 0a cycl oal kyl , al kyl oxy,
al kyl - g{@lp@@”é‘{?l'%w Hét érba&cyﬂg;xy

5 bec H’eteé?rndcf)awm 2y 3, gyekoal kyl oxy, amino, al kyl ami no,
arA(}Sa@ kyl -aryl amno, arylanino, heteroaryl

R am n{;{g cycPo t kyl am no, car boxyal kyl am no,
aarbyhdnpﬁndéntl bgé I m no, wherein each of
m rﬁ%f%bg%ril WI if Plisgerlreparhd theasayhe or

differg, Ay o
erhet %ragg lrﬁéi gi P?é/ﬁn dpa yep@%uoy two ey@étiﬁ?édfé’ kndeﬁle#&'en%y selected

from aﬂ'l%ygroapybmxystm r ¥t o t er gar yl oxy
9 (A a,] yl %’EE@ rf‘.ac,oalkk'yhaﬂkmﬂcylammo

10 [ | cyclo
oy R BRARRB Cal ity o, atoky] ey 21 il
al Kyl i

NH(CY%QQik)(b)ar W(a 5 car boxy
al'alkéﬁgl yhalky ggnégr CV%62%06¢@@“§E}% Ch‘?t@Q'z‘D(DG/aD@lRﬁD%lkyl%,
ter ocycaf m Esyh%tﬁrqaeylummaramg@p Rg\orggt |,k0|i1al
aralquMdewhdearbyly aidlst law f} one Or t yalkyl, aryloxy,
arylsuﬁb{-gﬁ» %‘uent whi ch @eawﬂgy saﬁ@”i%ymrwmw erﬁlk}a@ﬂfonyl,
SfierdeHiony. adetssiingt dieamits, Ao Sl
heterogryithio, al:kgmylth,o al kyol, gay %q{(gﬁal kyl, cyc Py aP'Whlo,
heteroﬁfél ?r( ?C\E}Q M het er 0cy 1y &/clgajienyil kyhaasnskycly,
at ‘ﬂ ‘hgtYeN@'ﬁﬁyland‘l‘emNg@y IwheremY dy
the samet @Tmﬁyr@hybﬁ@aﬂ@mo%béé{ E{e{?&% b 1and Yz can be
t al kyl b@thhetgre eb
hydrogQﬁ q%ﬂ 'M/af‘ é&ﬁcﬂ@'ﬁd}cntly * nsisting of
R2® and R *" are linked together such th
heteroaliphatic chain of 0 to 6 carbons;

R* is pre
present or absent and if present is one or two substituents independent|
y

” ing of: H, alkyl, aryl, heteroaryl and cylcoalkyl;
) D is represented by structural Formula 5:

selected from the group consisti

(O

Il
—((fH)g— (©Oh— N)j— (A)k— (C=C)— (CH)m —
R32 R33 R34
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substituted with one or nore of X2 noieties which can
be the sane or different and are independently

w@eloeaswes X2 is hydroxy, alkyl, aryl, al koxy,PEr/ybmnre021003

thio, alkylthio, arylthio, amno, alkylamno, 10
aryl am no, al kyl sul fonyl, aryl sulfonyl,
al kyl sul fonam do, aryl sul fonam do, car boxy,
car bal koxy, carboxam do, koxycar bonyl am no,
al koxycar bonyl oxy, al kyl'urei do, arylureido, hal ogen,
cyano, keto, ester or pitr wherei n each of said
al kyl, al koxy, and arggﬁégﬂﬁbe unsubstituted or
optionally independently substituted with one or nore
h | 35C g sanme or dlfferent qd are
wherd {8 BRTR 1y e P P R & o GRoIk Y Ab3PReAyd I Prosent are

indepahderitly| on@ydﬂ 307 lsyabsmamb OE\HBNénd%hKWselét@é& rf%y ch¥| group

conSIsgEt Ie;%cy 4 I <! Rlky ‘er Iy| cyq%qllg\frl,glcw Ylglllﬁrwao spiroatkyl,
cycloaask;kaﬁhmeb@baaylylcyamdhm{)ﬁy oamkisky! KﬂdflthKW BR¥ndE-NH@/KSI! -

NH(C)@[OM%S\@IEW%O\%Q?Q@\%}\E @E@)es%{p@ W@!;tgw) )arglble sy,
ikelPlyE S ABlerddraldys edlk e n

Z::Ikdh%/ ! ygr} ralayls Et &B&@ﬁba\”ﬁm&%m&dﬂ{eﬁ?ﬁ hydr@ga?;l'(_)i”\'( Rlyloxy,
Y- Sac G}rob'r 92) arxmgyﬁa@opgl agge@quyc ony, (ﬁl’<ylsulfonyl

arylsuffoh eheiéh'cﬁé?ﬂ&ulfbnhll ek ity éﬂ/ls(ﬂﬁh}l Metefo@isultinyl, arylthio,

pendent” substituent on Is an i ndependent

heter %rﬂ&‘? 't ueRelkyhhie,  wiheter @%’@H‘Yﬁtmaepeﬁw@‘h@'k@%st i heleracyclyl,
heter u@g L\%N-ﬁ@ylf Mmmc@ an@H@%NS@Z SRR &fd v be

M ar e absent Is elther 25 directly
the Sé}m% L@éd"ffeée'l angy arg m@e%ﬁndeﬁﬂnes@lﬁaf@ﬁtfmm@lg@ SfQj!é)n@OFtﬂ’ﬁtlEg of

' hydro§&1, @B R GrfiT 4B argﬁyl ofFH(R (R ), -S(O0.2Ror -NRR; A

3 esent or absént and if present Ais -0-, -CX R)
R @42% are dingee togetbwcfcmt)tge CopERIRtpp, forpR)a PREIRN, of a
cycloaﬁ(ylgf 02), and when Qis absent, Ais -OR -
)(R') or-NRR ; and when A is absent, either Q and
9'E1a?e3 dorn@ch. 8Py a bond 30 or Qis an independent
[ ent or absent and if
h E?‘Zﬁéﬁé&ﬁﬁ%rg@n1'\@$4§§§%ﬁ may be present or absent,
Algkd NutPe®r @G i s present, Gis (CH2)p, (CHR)p, or WO
/@?@éﬁ 5 (CRR )p; when Gis
z(qi)gngj | stﬁgwéé%ﬁt qg{rt}%%ép Cﬁ%ect |y connected to
the carbon atom markﬁl\p Qsition 1; J may be present
or absent, and when pis present, J is (CH2)p,
(CHR-CHR”)lO (CHR) p, \S:QER)D S(02), N(H., N(R or 0;
when J is absent and GIS ngesent Lis 5 directly
l'inked to the nitrogen ato marked position 2; L may
be present or absent, ﬂ Lis present, L is CH,
N, or CR, when L is absent,oMis present or absent;
if Mis present with L_being absent, then Mis
directly and i ndependdHMpla2nked to E, and J is
is directly and i ndependently linked to
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E; 10 M may be present or absent, and when Mis
present, Mis 0, N(R), S $S(02), (CH)p, (CHR) p,

WO SHRASURST )p, or (CRR )p; p is a nunber from BCT/OSHN6/021003
R, R and R3 can be the sane or different, each being
i ndependently selected from the group consisting of:
H, Cl1-Cl0 al kyl, C2-Cl10 al kenyl, C3-C8 cycl oal kyl,
C3-C8 15 heterocyclyl, al LS;oxy, aryl oxy, alkylthio,
arylthio, am no, am do, afyrt hi oam no,
aryl carbonyl am no, ar yI am npcarpoxy,
al kyl am nocar boxy, e Ky het er oal kenyl ,
al kenyl , al kynyl, ary, het er oaryl al kyl , ester,
carboxylic acid, carbarateyurea, ketone, aldehyde,
cyano, nitro, hal ogen, (cyc(j oal kyl ) al kyl, aryl,
heteroaryl, alkyl-aryl, alkyl heteroaryl,
al kyl - heteroaryl and (het yclyl)al kyl; 20 R and R

in (CRR) can be |linked tgget’her such that the
conmbi nation fornms a cy

r heterocyclyl

moiety; and RL is N(R) I m anot her enbodi nent,
the conpound is a corrpound of Formula VI 1/ N O NN
Rand) WO 2006/ 130628 PCT/ US2006/ 021003 -26 Fornula VI|
W is@H 8r nh%tnaﬁ@raub%'g'cbne%ﬁate&ah?oﬁ@ an@?béﬁé@ or

ester thereof, whereln, 0, nis
condfional exclusion ()52'Fs npk ~NBRR w{mw R)r isoH FCavh exasyl RBetarearyl,
~C(JRIRTANCRS) _DRE éﬁ'@((@f INARPT GieRdin RES . 0&g or Coggycigalioy

i'ndependently selected fromthe group consi st

h@#fogen, al kyl, al kenyl, al kynyl, heteroal kyl,

cond&‘%ﬁél%&cm‘on T’«’h %‘h&yl@(:cbéh ﬁfh\é}ma@é'%}:ﬁlyké’dceptable salt of —

ter oary et er oar er ocyc
C(O)ﬂé’t @noester 9f aP(@IOH hwdrﬁs&xNH%mwmrelar& aisi sriecied from the

L ngd. be t %ffer ent,
arou b Gyt e o8RRI g 2y
c Ghsantherg embogimenlt .k jhe c@nmouaﬁdlscycb@apkwd ofr Formula VI
alterngtively R4 and R5 together X NHj formpart of

a cyc)ic to 7- nenbered ring such that the noiety
RAXRBL i s EH
N
G O

} /S(H P
N2 - 1/
H N : R

Formula Vi

or a pharmaceutically acceptable salt, solvate or ester of said compound, wherein:

Cap and P’ are independently H, alkyl, alkyl-aryl, heteroalkyl, heteroaryl, aryl-
heteroaryl, alkyl-heteroaryl, cycloalkyl, alkyloxy, alkyl-aryloxy, aryloxy, heteroaryloxy,
heterocyclyloxy, cycloalkyloxy, amino, alkylamino, arylamino, alkyl-arylamino,
arylamino, heteroarylamino, cycloalkylamino, carboxyalkylamino, arlylalkyloxy or
heterocyclylamino, wherein each of said alkyl, alkyl-aryl, heteroalkyl, heteroaryl, aryl-
heteroaryl, alkyl-heteroaryl, cycloalkyl, alkyloxy, alkyl-aryloxy, aryloxy, heteroaryloxy,
heterocyclyloxy, cycloalkyloxy, amino, alkylamino, arylamino, alkyl-arylamino,

arylamino, heteroarylamino, cycloalkylamino, carboxyalkylamino, arlylalkyloxy or
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X c;)k represented by where k is O to 2; Xis selected
fromthe group consisting of: >s/\ ao P/ Pz' \N NR6

WO Mo6@B0623, Re 15 18 0 S 11 P P Q-/, -1) P BCT/BS2NNG/021003

OHO OO OX~-O O and 0 O where pis |l to 2, qis 1-3

and P2 is alkyl, aryl, heteroaryl, heteroalkyl,

cycl oal kyl, dial kyl am no, al kyl am no, arylam no or

cycl oal kyl am no; and 20 @3 is selected fromthe group

consi sting of: aryl, het@rocycl yl, heteroaryl, WO

2 1 2 2 21 ~~'R 8 R
heterqﬁg(gg(agﬁr?c?cgn gyngt?b{s l&%g Iggcc))o onally \lnc*%)’eﬁaerﬁ}y@ibgti@?e)gi with
one OERSO sMletdf@”ntB&/hF&] cdrBb@ ik sdme brWifesréntYandBafd indePndiblly

N, and the R8 noieties can be the sane
Se'eCtS?' ffem P%la@ﬁt each R8 being independently sel ected

'is e\‘lmralkéig'l %@Hﬂ YBI&IH@}I 'd?@lo@ﬂ(?ll mmrm&acyw Kivdterocyclylalkyl,
het er oal ){ cycl oal het er oary

aryl, affetasyloaiyiation ary{ EB?WI h@emd“net%rwycéy{@mglo alkylheteroaryl,

or heﬁ‘érﬁéﬁé@ﬂif ’ang' @{ E}%ﬁg?t) Ouné?%%ﬁate@l Iy B?t'g]d?vallgr Mhé&dﬂently

substituted witb wnd cmfmqrgrqfn,ﬂ(amvletles wﬂ(chzyan[\be(jhe same or dlfferent and

are independently selected;

X?is hydroxy, alkyl, aryl, alkoxy, aryloxy, thio, alkylthio, arylthio, amina, alkylamino,
arylamino, alkylsulfonyl, arylsulfonyl, alkylsulfonamido, arylsulfonamido, carboxy,
carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido,
arylureido, halogen, cyano, keto, ester or nitro, wherein each of said alkyl, alkoxy,
and aryl can be unsubstituted or optionally independently substituted with one or
more moieties which can be the same or different and are independently selected
from alkyl, alkenyl, atkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl, heterocyclylalkyl,
aryl, alkylaryl, arylalkyl, arylheteroaryl, heteroaryl, heterocyclylamino, alkylheteroaryl
and heteroarylalkyl;

W may be present or absent, and when W is present W is C(=0), C(=S), C(=NH),
C(=N-OH), C(=N-CN), S(O) or S(Oy);

Q maybe present or absent, and when Q is present, Q is N(R), P(R), CR=CR’,
(CH2),, (CHR)p , (CRR'),, (CHR-CHR'),, O, S, S(0) or 8(02); when Q is absent, M
is (i) either directly linked to A or (ii) M is an independent substituent on L and A is an
independent substituent on E, with said independent substituent being selected from
—0OR, -CH(R’) , S(O)2R or —NRR’; when both Q and M are absent, A is either
directly linked to L, or A is an independent substituent on E, selected from —-OR,
CH(R)(R’), -S(0)o2R or -NRR’;

A is present or absent and if present A is ~O-, -O(R) CHa-, <(CHR),-, (CHR-
CHR"),-, (CRR’),, N(R), NRR’, S, or S(0Oz), and when Q is absent, A is —-OR, -
CH(R)(R’) or -NRR’ ; and when A is absent, either Q and E are connected by a bond

or Q is an independent substituent on M;

E is present or absent and if present E is CH, N, C(R);
G may be present or absent, and when G is present, G is (CHz),, (CHR)p, or



HNR OO P Fornmula VIIl or a pharmaceutically
acceptabl e salt, solvate or ester thereof, wherein,
wWaoM1s®28, N(H), or CH2; H N, rO Rs R is -BREUS2006/021003

-NRR7 or O where R6 and R7 can be the same or
di fferent, each being independently selected fromthe
group consi sting of hydrogen, al kyl, alkenyl, alkynyl,
het er oal kyl , cycl oal kyl ,._cycl oal kyl al kyl, aryl,

: arylalkyl heteroaryl g?éroarylalkyl het erocycl yl ,

ete ocyc | al k dr ox am no, arylam no and
(CRR ér w/hrs fﬁ/ﬂt %BW@@&&@H? r%dﬁ]c{'rﬁéﬂsgpm?c%gq i Gagon

atom @brkal )bgmo,ahkenyl al kynyl, cycl oal kyl hal oal kyl; WO
2006/ 130628 PCT/USZOO6/021003 .28 P3 s selected from

82 PB REFBhel A155hE BB VeIR is REGRAGal Ry EH2lar AHRRAIR' )p,

(CHRYE,y(dFQQ# ysl(o{)usmd NIRY r 5, WinoRd BNhsBR: éﬁmeb@ 6r8§erﬁaLmPs
erent, each be| ng i ndependently selected from

5 directly fjakecdp S nisaaet SormBaBieAOSHORY: . aryl and
Wﬁb?%b esen®br Sbdedit, HHd WiSeryL %pt@@é’ntpé id emew %F CRX when

ormpart of a cyclic 5- mbér éd ri ng

Lis a%ﬁ%\ﬁ %l&tpr@mt 195 i2BEgNtRASMAS pir%senwah H%F@@@ﬁﬁf&dthﬁy M jis
directiM3Rf8nde eﬁd&ﬂfy%n%ed t(3<F_j $nds @C&u%@’g{ él‘i’mﬁc%ﬁeﬁ’(ﬁéMQ finked EJ

consi sting of ~ Z~ ~S

E; ~s andOOlOV\hereplsltoz qlslt03andP2
10 M ma)b Be ?Fé&éht ordbéent, '&ﬁ& RAM s p.%%gm{ f&ﬁgl@lw (R)CYCE@A), K,
am no, | yamno ary am no
(CHRy (G HAE R (ORI

p is a number from 0 to 6;
R, R and R® can be the same or different, each being independently selected from
the group consisting of: H, C-Cqp alkyl, C,-C4o alkenyl, C3-Cg cycloalkyl, C3-Csg
15 heterocyclyl, alkoxy, aryloxy, alkylthio, arylthio, amino, amido, arylthioamino,
arylcarbonylamino, arylaminocarboxy, alkylaminocarboxy, heteroalkyl, heteroalkenyl,
alkenyl, alkynyl, aryl-alkyl, heteroarylalkyl, ester, carboxylic acid, carbamate, urea,
ketone, aldehyde, cyano, nitro, halogen, (cycloalkyl)alkyl, aryl, heteroaryl, alkyl-aryi,
alkylheteroaryl, alkyl-heteroaryl and (heterocyclyl)alkyt;
20 R and R in (CRR’) can be linked together such that the combination forms a
cycloalkyl or heterocyclyl moiety; and
R'is N(R) or O.
In another embodiment, the compound is a compound of Formula Vil
/

7 N
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and R3 is selected fromthe group consisting of:
aryl, heterocyclyl, heteroaryl, ~3--N R8 N N )-N NI

WO2R$/130626R8 R8 Y) R8 Y ' R8 R3 R8 C N R8 ~Y RPOT/USH064/021003

RB YR8, R8 R3c:1Zand RB Z, 15 where Yis 0, S
or NH and Zis CHor N, and the R8 noieties can be
the same or WD 2006/ 130628 PCT/ US2006/ 021003 -29
different, each R8 being hqdependently sel ected from
the group consisting of ydrogen, al kyl, heteroal kyl,
cycl oal kyl, aryl, hetE Eﬁ'%im het erocycl yl, hydroxyl,
am no, arylam no, alk di al kyl am no, hal o,

or @pkgiintduenticadly pbtdptablesdit,aoktonyestémtharof, Mierein,

nt the conmpound is a conpound of Formul a I X:
M'ﬁ?%ge R5I1IJ"HN. OO j,)--nn 5 Formula

nid x4or a phar rmceuti cally acceptable salt, solvate or
ester thereof, whgrein, Mis 0, N(H, or CH2; nis
04HN~ON or o R6 10 Rl is -OR where R6
g)£§7 7be tﬁe e or different, each being

where R® and R7 can be the same or different, each being independently
selected from the group consisting of hydrogen, alkyl, alkenyl, atkynyl, heteroalkyl,
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
heterocyclylalkyl, hydroxyl, amino, arylamino and alkylamino;
R* and R® can be the same or different, each being independently selected from the

group consisting of H, alkyl, aryl and cycloalkyl; or alternatively R* and R® together

X NH—
form part of a cyclic 5- to 7- membered ring such that the moiety R*” "R® is
x__N
Chr
represented by )k where k is 0 to 2;
X is selected from the group consisting of:
o o\/o

\\// \ P L‘v.L . 5
bLLL' / \ />J . T , N\/L%‘s NR"R”/ T/>I
6]

RB
s ) \S
\ Uy L)
L, A0, G s
O , O ’

N
O/)S\‘O o//s\\o
) q
P N\/‘H‘L .
N 7
: § ~ O;
O

where p is 1 to 2, q is 1-3 and P? is alkyl, aryl, heteroaryl, heteroalkyl,
cycloalkyl, dialkylamino, alkylamino, arylamino or cycloalkylamino;
and
R® is selected from the group consisting of: aryl, heterocyclyl, heteroaryl,



sel ected fromthe group consisting of hydrogen, alKkyl,

al kenyl, al kynyl, heteroal kyl, cycloal kyl,
weywboaleks/| al kyl , aryl, aryl al kyl, heteroaryl , PCT/US2006/021003

het eroaryl al kyl , heterocyclyl, heterocyclylalkyl,

hydroxyl, am no, arylam no and al kyl am no; 15 R4 and

R5 can be the sane or different, each being

i ndependently selected fromthe group consisting of

H, al kyl, aryl and cycl oakizyl; or alternatively R4 and

R5 together X NH-~ formpart of a cyclic 5- to 7-

L menber ed & ng such #hat the |ety R4 RS is HX
kr-spresentg?vby)kv\/n EkI;} X is selected

he goneirst Png af ,gaooa/ 130628

BT/ 2006/6218 00 0%s~P o s\ P>A' Pz \Ny
N NR6R~ ' Rs’ RBQS"I £D-0 Q-/' q 2--00 s~ O\

,0 O TNu\ and %V\/ner |slt02 gis |l to 3

P2si s , aryl/j Wweterogryl, heteroal kyI

C Niql K %yl‘ga)rﬁ;) ?r?l .arylam no or
cycl PEY kyl am no +5 and | s sel ect ed fromthe group
consi st ng of ary het erocyetyt, heteroaryl, -RS
~ Y8Y YRYRS ' R8R8,,\\ N, R8
Rm@\ Y YR¥Y—R$ V’ﬁ/ <

z

where Y is O, S or NH, and Z is CH or N, and the R® moieties can be the
same or different, each R® being independently selected from the group consisting of
hydrogen, alkyl, heteroalkyl, cycloalkyl, aryl, heteroaryl, heterocyclyl, hydroxwl,

5  amino, arylamino, alkylamino, dialkylamino, halo, alkylthio, arylthio and alkyloxy.

In another embodiment, the compound is a compound of Formula VIII:
/

/"y
\R3

Mvrkuo?“j

Formula Vi
or a pharmaceutically acceptable salt, soivate or ester thereof, wherein,
10  Mis O, N(H), or CHy;

H
N_..O
7 ﬁ/\RG
R'is -OR®, -NR°R” or o ;
where R® and R” can be the same or different, each being independently
selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl,
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
15  heterocyclylalkyl, hydroxyl, amino, arylamino and alkylamino;
P, is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl haloalkyl;
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X 8/ 8 RRRZI1 and Rwhere Yis 0, Sor NH and Z

is CH or N,
wa@l2dobasies
the group c

het er oal kyl ,

het erocycly
di al kyl am n

and the R8 noieties can be the sane or
each R8 bei ng i ndependently sel ectedr//$1n/021003
onsisting of 10 hydrogen, alkyl,
cycl oal kyl, aryl, heteroaryl,
I, hydroxyl, am no, arylam no, alkylam no,
o, halo, alkylthio, arylthio and al kyl oxy.

I n anot her enbodi nent, thegonpound is a conpound of
Formul a X2 WD 2006/ 130628 PCT/ US2006/ 021003 -31- M A

Ps is éeléct@j om lma rdlp’ C(N'ISQSHE% dPalkyl, Sy &b aryl FaiynahdcytiddikyBfused

p arnaceutlcal y accepta

le salt ] solvaté or ester

withtaidi eof ; wherein: RL is H, OR8, NRORLO, or CHRORILO,
R* a‘{‘f'a%ﬁbéh 58 th b0y BHBrerodRR teliy lﬁmn@l@ntlﬁselected from the

ferent,

each bei ng | ndependent] sel ecteq fromt

grommlsélagsaféha*@l cAryirandagyelaalkyl; of|dieriatively 4t kﬁ;nﬁw together
aryl -, heteroal kyl -, heteroaryl-, cycloal kyl - NH—3

forrrhwﬁﬁﬁr&(‘é’% o 5- & Y] aldbered nﬁ?%u’&ﬁttﬁépﬂfey }n@te‘f}y |R*‘>$R5and is

can

i ndependgnt |

SC2R, an
such 10
repregerited hyl a

?k?ane or differen

each being

selected fromR OR NHR NRR, SR
rg or A and Mare connected to each ot her
} the noiety: M--ESA L SSY shown above
K ovherediis Bde 2a t hree, four, six, seven or

XIS%I%Eed i 3ﬁﬁggu§¥8$$§h¥y a four to eight-nenbered

eroc
0) ten-

en- nenbered arvyl , or a five

ered heter aryls EISC( A C(R; Lis

, R) R R’ .R3 can
\éf%kepsa 0 dlfmg/ent %hvb%ing |%d§%kn ently

selected [
S S )
e, O, & @@
5 N N N
//S\ \/ ) ()//S\\O\/ ’/S\ ,
Q?N‘) T 4? o
o)

where pis 1 t0 2, qis 1 to 3 and P2 is alkyl, aryl, heteroaryl, heteroalkyl,
cycloalkyl, dialkylamino, alkylamino, arylamino or cycloalkylamino;
and

R? is selected from the group consisting of: aryl, heterocyclyl, heteroaryl,

szN o o o
e Th, W28 2
Y»\‘\\I_f;f ) Y»\RB RS Y» , R8 Y»\Ra’

R8 R8
7 N N N N
L e LB A
R 4 ’

VYT,V

= /‘1'1”- =

< < | ma R
z;;’,

z Z

where Y is O, S or NH, and Z is CH or N, and the R® moieties can be the same or
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fromthe group consisting of H alkyl-, alkenyl-

al kynyl -, cycl oal kyl -, heteroal kyl -, heterocyclyl -
w@eoobA3oeket er oaryl -, (cycl oal kyl ) al kyl -, PCT/US2006/021003

(heterocyclyl)al kyl -, aryl-al kyl-, and 20

heteroaryl -al kyl-; or alternately Rand R in NRR are

connected to each other such that NRR forns a four
to ei ght-nmenbered heterocyclyl; and Y is selected from
the follow ng noieties: W>Q006/ 130628

PCT/ US2006/ 021003 -32- 0 R15 0"N R16 - Gas G F R15

dlﬁe?ér% %]agh/ R%n%ﬂn&gp%ngéﬁlym;gle%@ ol the .gr@lip Gohsi®ing of

R17 R18 R16 R17 R/78 7
hydmsan&yMBetRw'lWia CM@'Mﬁ aryk detgrearyl, Félejemcy@\ th%-'OXY’
amuu@earyl\}ﬁmm%lal%l%nm& @al%l%?nﬂ&o%l@lﬁu@%@yl@nnd@?d akddoxy.

rern 0; and R18 can be
lnlwo!mm@rrtbpdmw eth@ ﬁ@mp@%hls %@W@Wﬂﬁ@éﬁeﬁﬂéﬁﬂ 'y
sel ected fromthe group cgnsisting of H alkyl,
het eroal kyl , al kenyl, h& eroal kenyl, al kynyl,
het er oal kynyl, cycl oal ky eterocyclyl, aryl,
aryl al kyl, 5 heteroaryl, d~fet eroaryl al kyl, or
alternately, R15 and R16 afe Baopnected to each other
to forma four to eight- éred cycl oal kyl
heteroaryl or heterocyclyt~_structure, and |ikew se,
i ndependently R17yand R18 &r Onilyected to each ot her
to forma threeRﬁ%’ - ed & cl oal kyl or

het er ocycl yl ; wher eiRg aq dd al kyl, aryl,
het eroaryl, cycl oal kyl erocy Iyl can be 10
unsubstituted or opti ona1 ependent |y substituted

with one or nore noieties eI ected fromthe group
consi sting of. hydroxy, alkoxy, aryloxy, thio,
al kylthio arylthio, a mlab)(n do, al kyl am no,

& LRy Rl S A0 Sait LR A nerat WHGRAHT 0

Mnyk]su}l(ﬂpmml-q;), ket o, carboxy, carbal koxy,
car(g xam do, al koxycar bonyl am no, al koxycar bonyl oxy,
iI'kyl urei do, arylureido, halo, cyano, and nitro. In
one enbodi nent, theHcorgaound is a conpound of Fornul a
Xl: MA §’R6
R'is -OR® -NR°R” or
where R® and R’ can be the same or different, each being independently

selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl,
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
heterocyclylalkyl, hydroxyl, amino, arylamino and alkylamino;

R* and R® can be the same or different, each being independently selected from the

group consisting of H, alkyl, aryl and cycloalkyl; or alternatively R* and R® together
NH‘—%
form part of a cyclic 5- to 7- membered ring such that the moiety R*” "R® is
H

X NG
oN
represented by ) where kis 0 to 2;

X is selected from the group consisting of:



~LE/ ONRL NYNOR2O O OR3 Formula XI WO
2006/ 130628 PCT/ US2006/ 021003 -33 or a

w@basiseesit i cal |y acceptable salt, sol vate or BGI/E82006/021003
thereof; wherein: RL is H OR8, NROR10, or CHRORIO,
wherein R8, RO and R10 can be the sanme or different,
each being independently selected fromthe group

consisting of H, alkyl-, alkenyl-, alkynyl-, aryl-
het eroal kyl -, heteroaryl -,3¢ycl oal kyl -, heterocyclyl -
aryl al kyl - 5 and heteroarylal kyl; A and M can be the

same or dlfferent each being_in

{,ge O SR S ;oor Aan /M e
SG\Ehcte ch ot hgr V\Q{dS,NR M%J
P ota entd’getrfe Such hat th MA L-E[10

b

shown above /in Forrmula | for elther a'three, Your,
si X, seven or eight- nenbered cyclgal kyl, a four to

\S/I ed \het er ocy, a SI )ten nenbered
r f| @ 1o te - a ; Eis C(H)
I“L c\(R)CHz 15 R

.~ R2, ,andOﬁs can be Phe sarre or d|$ferent each
be| ng i ndependently selected fromthe group

consi sting of H, alkyl - g\kenyl , al kynyl -

endent | yoselect ed

cyclo het er oal kyI e{LLer ocyclyl -, aryl -

het ero - Ni(}ycl oal kyl) Y- (heterocyclyl )aI kyl -

aryl -al kyl){, and h#&%eroacyi-alkyl-; or alternately R
and R in RRR are connected to each other such that
NROR:E: pds staa2f quis 1t to 8iaytddt P Ekyle@rytehehemayyﬂ hiéterarikyl,

el EATAL S B AT Ao 0

and0-wherein Y30 and Y3lare selected from WD 2006/ 130628

|§ ge-(egts %Qr%% %%19%)”% consisting of: aryl, heterocyclyl, heteroaryl,

T T, T T
Y»\'\\!;}R ) Y»\Rs R8 Y» ’ R8 Y»\RB

R8 RS
N N N N
/ V. R® /A j\ /X
RI s ’
o 7 | i F liLL't . Z |
R NS R NS
'QZ ‘S‘I;‘ , \Z and \Z

where Y is O, S or NH, and Z is CH or N, and the R® moieties can be the
same or different, each R® being independently selected from the group consisting of
hydrogen, alkyl, heteroalkyl, cycloalkyl, aryl, heteroaryl, heterocyclyl, hydroxyl,
amino, arylamino, alkylamino, dialkylamino, halo, alkylthio, arylthio and alkyloxy.

In another embodiment, the compound is a compound of Formula X:
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-:34000T4 Tp.NSSN{'UT" NuTi NUTANIiI T2 T3

T3 T3 T3 0 T4 0 TINOO T1.NJIANj T,O~N" u~ NN~
wa20b6/THees T2 T3 2 3 where u is a nunmber 0-6; PCT/BS2006/021003

selected fromO0, NR15 NC(OR16, S, S(O and SO2;

G sNHor 0; and R15, R16, R17, R18, R19, T1, T2, T3 and

T4 can be the sane or different, each being 5

i ndependently selected fromthe group consisting of H,

al kyl, heteroal kyl, al keny4,- heteroal kenyl, al kynyl,

het er oal kynyl, cycl oal kyl, heterocyclyl, aryl,

aryl al kwl, heteeroaryl, and heteroarylal kyl, or

al ternately, RL7 and R18 are connected to each ot her

to form a—thitee to ei ght - melkbered cycl oal kyl or

het erocyg¢l yl ; \wherei n, each @gf said al kyl, aryl,

heteroaryl, c )“ or erocyBlyl can be 10
unsubsti t tion [ pendent|y substituted
wi th one or ietie ted fromthe group
consHsti ng hygr oxy, koxy,garyl oxy, thio,

~al i | thio, am no, am do, alkyl am no,
yl am o, al kYl sul fonyl, arylsul fonyl, sulfonam do,
k

yl, 4gryl, heteroaryl, alkyl sulfonam do,

&yl sul Rdnami do, keto, carboxy, carbal koxy,

car boxam do, al koxycar bpowydusrixno, al koxycar bonyl oxy,

15 al kyl yr ej do, argl urei do, 'hal o, cyano, and nitro. In
or 2 gharTrRseUEFAIY FchemEbIerAl SIAOARES PN IRRE of
R igqii,”@l?a, &FTR‘O, MBHHRQRW, \@éﬁJgiRlllaT,l\RWahu (R@%:Fa beOtlheOsaRBe or

ornmul a or a pharnmaceuti acceptabl e salt,

diffeselityged Bing didspeptienbioreqF L R e\ o GBT el H. allok-

alkeRG/ HAYROANR 1AEBroalkyl-, heteroaryl-, cycloalkyl-, heterocyclyl-, arylalkyl-,
and heteroarylalkyl;

A and M can be the same or different, each being independently selected from R,
OR, NHR, NRR’, SR, SO;R, and halo; or A and M are connected to each other such

that the moiety:
M A

X
a, JAJJ

shown above in Formula | forms either a three, four, six, seven or eight-membered
cycloalkyl, a four to eight-membered heterocyclyl, a six to ten-membered aryl, or a
five to ten-membered heteroaryl;

E is C(H) or C(R);

L is C(H), C(R), CH2C(R), or C(R)CHy;

R, R, R? and R® can be the same or different, each being independently selected
from the group consisting of H, alkyl-, alkenyl-, alkynyl-, cycloalkyl-, heteroalkyl-,
heterocyclyl-, aryl-, heteroaryl-, (cycloalkyl)alkyl-, (heterocyclyl)alkyl-, aryl-alkyl-, and
heteroaryl-alkyl-; or alternately R and R’ in NRR’ are connected to each other such
that NRR’ forms a four to eight-membered heterocyclyl;

and Y is selected from the following moieties:



-35 Rl is H OR8, NROR10, or CHROR10, wherein R8, R9
and R1D can be the sane or different, each being
w0 nbepamseient |y sel ected fromthe group consi stP@mUsI06421003
al kyl -, al kenyl -, al kynyl-, aryl-, heteroal kyl -,
heteroaryl -, cycl oal kyl -, heterocyclyl-, arylal kyl -
and heteroarylal kyl; 5 A and M can be the sane or
di fferent, each being independently selected fromR
OR, NHR, NRR, SR SO2R, ang halo; or A and Mare
connected to each other suc that the nmoiety: MA\ /
L-E shown ahove in Fornula | forms either a three,
flour, si R shven or ei ght-nmenbered 10 cycl oal kyl, a
ag%bﬁ?fﬁo ej rher edss 8fﬁcyclyl asix to
R@ﬁwnenberedwéRVI or arR"i'%e to ten-nenbered

heteroaryl Eis C(H) or C(R) Lis CH, (R,

=15 ) R CH2; R,O\\Rf and R3 can be the sane
1% er ean aGﬁ’ bejsy %@ Pehdent |y selected 15
ffR‘bﬁw the goug)’ Rdnsi sting ef RH, al kyI , al kenyl -

al kynyl -, cycl oal kyl -, heteroal kyl - heterocyclyl-
arF¥J -, heter oqul , (c%cl f)al kyl ) al k

(het eracy | - al kyl -, fan "
W‘r%g) ary ? é(y ajr?b( arfgly‘ \g\cr(%f‘ln NRR are
edtnect @ds*d)'d“ﬁ Eﬁ ot herOSU@ﬁB t hat NRR“’RFOHTB a four
wh(%r%medfs gﬁ\lﬂweéﬁéj RIS Wy %'nM 6?18 204 8?5 the séﬁle%wd%[éﬁtogéch

oW ng’ nol eti'es:
beimy 3hdepenilemly> Sleched Higm Rﬂs sRst FmBISRIUTQ RiS" al&yll Iheferealkyl,

alk&fy dﬁﬁ@%&gﬁ%ﬁ Fs%égro g )Eié/c‘é%éﬁ{)ﬂggﬂ%t obyt gJNH:lrglr aBylalkyl,

5  hetdioafybr &t heteezaeylalsyi g altereistn Ritang BE| @ce eenrfactad tcheach
|
ol PigE ) Bt G, Boptineifca ABBERGR itbiganf s Porocy

struvéitres mdlkyzw;seanmepeaq!mﬂalﬂéy Ia,nszs rese @porzmtﬁed tcaﬂ@lch other to
t ither R15 and R
f°"{ﬂ% tgfe%%@g lﬁ{ mpted %'%@g}ﬁ%@é‘g%&% US2006/ 021003
wher@th eacth aft baid alhylf @ryh deteyaaryt, ocysiagiityl e nbaerdydyiccar be
St ruCt ur C t Ner u
10 unﬁu&)sﬁﬂgie% §l’ ]pg{lo ﬂ&%h«%ﬁja%nﬂ{)gyg Rﬂ’t@ﬁ \R/‘gigsottnrgu(grf'ﬁ{bég rnﬁlgtles
selé¢ted from the group consisting of: hyd_roxy alkoxy aryloxy, thio, alkylthio,
arylthio, amino, amido, alkylamino, arylamino, alkylsulfonyl, arylsulfonyl,
sulfonamido,  alkyl, aryl, heteroaryl, alkylsulfonamido, arylsulfonamido, keto,
carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy,
156  alkylureido, arylureido, halo, cyano, and nitro.

In one embodiment, the compound is a compound of Formula XI:

M\ /A
L—E 0
H
4 N R’
N

v H 0 R2 0
h °

o] R?

Formula XI



10

15

20

i kewi se, independently, R17 and R18 are connected to
each other to forma three to eight-nenbered

w@ywbosleks/l or heterocyclyl; 5 wherein each of PGHUS2006/021003
al kyl, aryl, heteroaryl, cycloal kyl or heterocyclyl
can be unsubstituted or optionally independently
substituted with one or nore noieties selected from
the group consisting of. hydroxy, al koxy, aryl oxy,
thio, alkylthio, arylthiogsam no, am do, alkylam no,
aryl am no, al kyl sulfonyl, arylsulfonyl, sulfonam do,

ora h‘é}’rjnééguftl @rﬂc@@ptaﬁl%yéaﬁuécﬁ\%é‘m Q&er ﬁx’e@ﬂf wiRdr¥ih;

eteroary 19 , 10 ca sf‘l kox car boxam do,

lalfrto@ﬁ&aNBoﬂyt amGHR Ra k%b@y@larls n@ any, aloﬁyltlﬁ theygame or
dlffe%ﬁ(t gééH gé’ing hdbenBYANOselctiel Rbkd Be drBué"&@ﬁQ@tfng of H, alkyl-,

the "conpound Is a conpound For mul a
aIkeNM— | alkyniyi- Aallyl Eheeroatiylrl heteraqryly aycloairyl- met@(foeyaiyls arylalkyl-,

| 15 or a pharmaceutically acceptable salt,
and h%lliém%rgla?ﬂnyl ester thereof; wherein: Rl is H,

ORB,
A ahiRORtoN bertheldROR1ON drﬁﬁh@nbueacmsbenr@méﬁgerr@oﬂb sAleptedtfram R,

NR??‘“ESFWS odk! L& #lo: fénBer#A”% éﬁ‘i@@?@dqeté[a?(ehsﬁh&‘? tif Gther

dm theé "grotp conS| stl n
words, ki Bytl-M taherytogethee)talcbaﬂ\awfhe mofedy-er oar yl -
v cycl @aal kyl -, heterocyclyl -, arylal kyl -, and
Nhet€roaryl al kyl; 20 A and M can be the same or
/d| fRerent, each being independently selected fromR,
MR, SRHR, NRR , SR, SCPR and hal o; or A and M are

connected to each ot her er wor
showgiaheve iy EPFBYIR | Jorms ?'H%ﬁg alWéeerrg P § R)F‘??" ftr %ngtHHﬁ?i'bered
cycPRBRYE al Buf®y 8lBhembmberdiBhétbidagtlyiaatdiX &etenfrasimbersidxaryl, or a
seven or eight-nmenbered WO 2006/ 130628

fWeF"@WRJSQU@GY@Z’lQ?@@aW'G? cycloalkyl, a four to
E isSc@)or erper ed heterocyclyl, a six to ten-nenbered
five to ten msnbered heteroaryl; E is C(H)

Lisgit(G, EreRiamCRIERy  Groo(R) or QR G

R, R, R?, and R® can be the same or different, each being independently selected
from the group consisting of H, alkyl-, alkenyl-, alkynyl-, cycloalkyl-, heteroalkyl-,
heterocyclyl-, aryl-, heteroaryl-, (cycloalkyl)alkyl-, (heterocyclyl)alkyl-, aryl-alkyl-, and
heteroaryl-alkyl-; or alternately R and R’ in NRR’ are connected to each other such
that NR°R'? forms a four to eight-membered heterocyclyl;

Y is selected from the following moieties:

Y30 Y30 Y
G
G— 19 ™
R19JYG\\3’S R19 ff R ] (és
R17 R18 or X 12
0-4 0-3

wherein Y3 and Y®'are selected from
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5 R R, R2 and R3 can be the sanme or different, each
bei ng i ndependently selected fromthe group

weomvsitateesrg of H, al kyl -, al kenyl -, al kynyl -, PCT/US2006/021003
cycl oal kyl -, heteroal kyl -, heterocyclyl-, aryl-,
heteroaryl -, (cycl oal kyl)al kyl -, (heterocyclyl)alkyl -
aryl -al kyl -, and heteroaryl-alkyl-; or alternately R

and R in NRR are connected to each other such that
NRR forms a four to eightgnenbered heterocyclyl; 10
and Y is selected fromthe following noieties: R19 O
R19 R1 O R19 RINN RI5~N GANJ/G 20 K47 R18 | R17 R18

R18 RY9ssF2 9 0 R15 OR19G 0 RI9 G
T“w%‘ﬂ? NTé NRES N 15/%7 6 RPO 8 R20 R17
TRl Ts R20 0 RR © RL9 0~ ~PTI§Z19 1 R15' S»;N G RI5NN
('18 R1/7\ R18 RI16 R6 RL7 R RR0A0 OO R19 0 0 R19
R15NG R15NNG(§€2R17R18orR1?40/LOR17R18R

[ NH or JD, R15, TRDSZORL7., R18, R19 and
‘\&afulhgﬁ*fhe shﬁe ifferent, dach bei ng
|nde gendent |y sel ect é’d from fhe & odp consisting of H,

Cl-Clo 15 al kyl, C1-C10 heter oal kyl, C2-Cl10 al kenyl,
C2- C10 het er oal R’B"ﬁ?/}“sa@?m@w al kynyl C2-C10

X is Beleeeddiony 0y NR'CHE®)RY G Bp8(dydnd $0,:C8 het erocycl yl
. ‘_3{ heteroaryl, or alternately: (i) either R15 and
Gisfl 8" Paf"be connected to each other to forma four to

R'S gRGhRIMRIbe'8dT,, ayciroahkyil, i tetter sayieloy ldjffepentRéactabeing
oGP oAt e SR S Rlnd B, PLKRaME .
hetdrglkeHyE GIRGE! q:ndtetr@auemn ZQCIOEIR?IE hotefaoyoiy faryte arglalkyl,
el G8. NP RABIAbOTh FUEMALEY. Sha ROH T ardle SEEPLLP Sgen
othé?36 forRtdred © é@’ftﬂ‘h@nbéﬁé@ eytlieaRyiPrtheterocyclyl;

wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl can be
unsubstituted or optionally independently substituted with one or more moieties
selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio, alkylthio,
arylthio, amino, amido, alkylamino, arylamino, alkylsulfonyl, arylsulfonyl,
sulfonamido,  alkyl, aryl, heteroaryl, alkylsulfonamido, arylsulfonamido, keto,
carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy,
alkylureido, arylureido, halo, cyano, and nitro.

in another embodiment, the compound is a compound of Formula Xl

M A
L——E
Formula Xil

or a pharmaceutically acceptable salt, solvate or ester thereof; wherein:
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WD 2006/ 130628 PCT/ US2006/ 021003 -38 nenber ed

cycl oal kyl or heterocyclyl, wherein each of said
wa@bdogh3oeas yl , heteroaryl, cycloal kyl or heter oRgTIU§1006/021003

can be unsubstituted or optionally independently

substituted with one or nore noieties selected from

the group consisting of: hydroxy, alkoxy, aryl oxy,

thio, alkylthio, 5 arylthio, am no, am do, alkylam no,

aryl am no, alkylsulfonyl,_g%xlsulfonyl, sul f onam do,

al kyl sul f onam do, aryl sul fonham do, keto, carboxy,

ca garb L@0, . al koxycakrbonyLam no
R LSRN e CHRTRDY Bt RS PRURGT b be ghe same or
differeat)Gachrimbing Indeperidendy stleetedeirino dhergriup ddneistiogrpd tindikyl-,
alkﬁ&?ﬁﬁ(&ﬂﬁg ua%ﬂ-,get{rgglgdlgq]gﬁrﬁaqygm %c{?%g%yka(\etgrocvclyll-\,l eﬁ'lylalkyl-,
andphatermegalkylcal | y acceptabl e salt, solvate or ester

t her,eof ; erein: RL.is H OR8, NRORLO, or ,CH 0
A anﬂe'}/'e%ff s thesAs o @it egeh beiRd g%%eaa?enfui %Féfe?a%%f@m R,
ORe AR, INRR'gSRNGERRN AR hhl; S1EA @al 84l afd suhnbBted 36 @deh other such

nsisting of H alkyl-, 15 al kenyl-, alkynyl-,
thag&ﬁlm‘?'e eteroal kyl -, heteroaryl -, cycloal kyl -,
" heterocyclyl -, arylalkyl-, and heteroarylal kyl; A and

n be the sane or different, each being
/i ndependently selected fromR OR NHR, NRR, SR
Vb‘"’SOZ , and halo; or A and Mare connected to each ot her

sho&H‘Fchf\}éaif] Pl ﬁ?vﬁé eithba Frbe Sour, 2%, %Q\?é’ﬁ]oraggﬁﬁmieﬂlbered
ormula I" forms either a three,” four, siXx, seveén or
cycisiafivt, -antou de eight-nyenitsaed peterecytiylia siv teteyhmembetast agl, or a
fivd L& bd h fo ten-menbered aryl, or a five

V&6 ten-ne%ere%teﬁdéztfxéfoaryl ; Eis C(H or C(R; W

E i9006/a3aB28 PCT/ US2006/ 021003

L is C(H), C(R), CH,C(R), or C(R)CHy;

R, R, R% and R® can be the same or different, each being independently selected
from the group consisting of H, alkyl-, alkenyl-, alkynyl-, cycloalkyl-, heteroalkyl-,
heterocyclyl-, aryl-, heteroaryl-, (cycloalkyl)alkyl-, (heterocyclyl)alkyl-, aryl-alkyl-, and
heteroaryl-alkyl-; or alternately R and R’ in NRR'’ are connected to each other such
that NRR’ forms a four to eight-membered heterocyclyl;

and Y is selected from the following moieties:

R16 0 R16 fo) R16
R17 R18 R17 R18 R17 R18
o) R16
15
or R\NJKO/S(G\J“
R  RI7TR"

wherein G is NH or O; and R", R'®, R", R and R" can be the same or different,
each being independently selected from the group consisting of H, alkyl, heteroalkyi,
alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl, heterocyclyl, aryl, arylalkyl,

heteroaryl, and heteroarylalkyl, or alternately, (i) either R' and R'® are connected to
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-39- Lis (H, R, CRCR, or (RCH; R R, R2,
and R3 can be the sane or different, each being
w0 pbepaweent |y sel ected fromthe group consi sSeCTgSh6/021003
H, al kyl, heteroal kyl, al kenyl, heteroal kenyl,
al kynyl, heteroal kynyl, cycl oal kyl, heterocyclyl,
aryl, arylalkyl, heteroaryl, and heteroarylal kyl, 5 or
alternately Rand R in NRR are connected to each
ot her such that NRR forns3@- four to eight-nmenbered
heterocyclyl; and Y is selected fromthe follow ng
eachDbtRéd ﬁﬁforrﬁlé folr tBiéFﬁ@‘méﬁ@el@d cyfelic Birdctre, %rs‘f'\’ﬁaanﬁ R are
17 0 Ols R1l7 R16 8 RI6 R15™ G s R15S Gam 5S 17
conpgcipd tqgaeb othero fgm & feurptorgigint- Whﬁeﬂscm(asmqumend (ii)

hkeﬁilsé R&%per@&tl?ﬁ"%& RﬂRJa%e /coﬁnec?éﬁﬁtopéarbwétﬁepfﬁ fo.-°m %tﬁré% to

elgmemweécydaﬁlésylmbeﬁwayG o o R17 R18 0 o R17 R18 o)
whépelﬁléaﬁil%f"‘éﬁé ediky1 Gag:f N&e?dar@ @Eﬂalﬁ%ﬁor megeroww% be

can be the sane ferent
unsuhﬂéwéﬁ d@nepEonally el@cte@@nﬁwm sukstitited it A6 s mg»reoﬂnmetles

seléthdd fronlqhET éu;gyc!o SISM%yh%t@§§ eémﬁ%)re%'oxy fhé’ n}é'kylthxo

et eroa kyny cyc rocyc
arylifig.cr aming, , apidal t elkylaming, aiylanfns, aabkyRaEO™e arylsulfonyi
t f
soARE BRyEHARP AR HRETuRy] ). e ooy, ko, carvosy
carbaixye nerRrbeXamiea, 7 adiodty R Bonyiamino o nalksotyearbooyles h alfowmeendo

I of i ght - nenbered cycl oal kyl or 15

wyﬁg?%ngk)P%ﬁ{ aﬂ%ﬁgﬁn each of said alkyl, aryl,
earstieaepbodigentothk lcpmpoundistaecaogaing of Earmbla XII:
unsubstituted or gptional hy i ndependently substituted
with one or nore |et|e sel ected fromthe group
consi sting of: hydro*y—EaIkoxy aryl oxy, thio,

al kyl t hi o, ﬂ/

Formula XllI
or a pharmaceutically acceptable salt, solvate or ester thereof; wherein:
R' is H, OR®, NRR', or CHR®R™, wherein R®, R® and R can be the same or
different, each being independently selected from the group consisting of H, alkyl-,
alkenyl-, alkynyl-, aryl-, heteroalkyl-, heteroaryl-, cycloalkyl-, heterocyclyl-, arylalkyl-,
and heteroarylalkyl;
A and M can be the same or different, each being independently selected from R,
OR, NHR, NRR’, SR, SO:R, and halo; or A and M are connected to each other (in
other words, A-E-L-M taken together) such that the moiety:

M A

\ /
Ly

shown above in Formula | forms either a three, four, six, seven or eight-membered
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aryl thio, am no, am do, alkylam no, arylam no,
al kyl sul fonyl, arylsul fonyl, 20 sul fonam do,
wa@bdogi13nekg onam do, aryl sul fonam do, al kyl, aryPCT/US2006/021003
het eroaryl, keto, carboxy, WO 2006/ 130628
PCT/ US2006/ 021003 -40 car bal koxy, carboxam do,
al koxycar bonyl am no, al koxycar bonyl oxy, al kyl urei do,
aryl ureido, halo, cyano, and nitro. In another
enbodi nent, the conpound js a conpound of Fornula XV:
EJO NRL R5 R4 N/GN%Z O YZOO35 Fornula

cvoffoly= Ty g B HAGARIMRE IR 58 b hogee o, or o
flvet’d-i%mnbme;érhetanoml RO and R10 can be the séma or

. differ , each being independently selected fromthe
E'Sgr“é{]%’@@%?si sting of H, alkyl-, aryl-, heteroal kyl -

L is B¢t e CgRY, )OHZC(RyokdaR)@-Hz, cycl oal kyl -, aryI al kyl -, an

d
v RN Lk oo B YOO ey g

frorrgthwgromxpnemslstmg offH Ralky'R alkibtiyl-, NRETYI- Séyclda#{yd}, hetegoalkyl-,

vt SRVE: oo S N SRR 88" nc

hetefdyaryicsikiy lor alterfnamlyt Rraﬁ RoineNBR! armn@eeetédhet@cb@mr)ﬂuch

tat R imafoirs SnPeObr el ang 11 15 10

and BT ie seRrkcted fidm theellagng mdidtas: G i s C( O) G maybe
present or absent, and if Gis & Gis C(=O or
R158( and vvhe G s absela{tw %\ugﬁ ctly connected

¥is SRi‘Fe Bm the> |st|ng of . WD
:izg3 m13oe;28 PCT/ 0 ?0?1003 l41R17R’8R N/ N NN
RENH NH N
o R19
19 19
0o R 0 R J c
NN R15 | k 47 R18
R1I6 ézo R17R RZO 17 R18 R20 OR
O R \\ép R G
R Ay 6% g7 TN ¥
A Rri7TR®
<o Lis ri7R® ro” O R'R
N R™ G 1 O\\S//O R
- 5 G-
R15/ \IT ¥ or R \'Tl/ \/1 -
17'R18 16 17 R18
R20 R R R2o o) R

wherein G is NH or O, and R®, R'®, R , R'™, R" and R?® can be the same or
different, each being independently selected from the group consisting of H, C+-Cqo
alkyl, C1-C1o heteroalkyl, C2-Cyo alkenyl, Co-C1o heteroalkenyl, C2-C1p alkynyl, C2-C1o
heteroalkynyl, C3-Cg cycloalkyl, C3-Cg heterocyclyl, aryl, heteroaryl, or alternately: (i)
either R'® and R'® can be connected to each other to form a four to eight-membered
cycloalkyl or heterocyclyl, or R™ and R™ are connected to each other to form a five
to eight-membered cycloalkyl or heterocyclyl, or R" and R are connected to each
other to form a five to eight-membered cycloalkyl or heterocyclyl, and (ii) likewise,

independently, R' and R'® are connected to each other to form a three to eight-
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k Kk XHNAX NH NHNH /~p p OO0/ X=O'S, NH X=O' S, NH

X=0,S, NHRR HNW NI RHN | RNI NN -
WORMK1B0624HN N~ \ ND - </ B ARESOSEARAN

S, NH()[ N C—~~—~ NNN/N/NRNNOR </ ss~~ ~ O N
X, X RX=O,S,NHX=0,SSNHO NONH X OHci/ N6-NR
0O NN~A S\ XX~/ U<SX=0 S, NHA F3C~ ~A ~
, and p A=0 NH WD 2006/ 130628 PCT/ US2006/ 021003 |
-38 -
membered cycloalkyl or heterocyclyl,
wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl can be
unsubstituted or optionally independently substituted with one or more moieties
selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio, alkylthio,
arylthio, amino, amido, alkylamino, arylamino, alkylsulfonyl, arylsulfonyl,
sulfonamido, alkylsulfonamido, arylsulfonamido, keto, carboxy, carbalkoxy,
carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido, arylureido, halo,
cyano, and nitro.

In another embodiment, the compound is a compound of Formula XIV:

Formula XIV
or a pharmaceutically acceptable salt; sélvate or ester thereof; wherein:
R' is H, OR?, NR°R", or CHR®R'", wherein R, R? and R'® can be the same or
different, each being independently selected from the group consisting of H, alkyl-,
alkenyl-, alkynyl-, aryl-, heteroalkyl-, heteroaryl-, cycloalkyl-, heterocyclyl-, arylalkyl-,
and heteroarylalkyl;
A and M can be the same or different, each being independently selected from R,
OR, NHR, NRR’, SR, SO:R, and halo;

or A and M are connected to each other such that the moiety:
M A

\L__E/
L
shown above in Formula | forms either a three, four, six, seven or eight-membered
cycloalkyl, a four to eight-membered heterocyclyl, a six 10 ten-membered aryl, or a
five to ten-membered heteroaryl;
E is C(H) or C(R);

, X N=NN 1=0-4 N-N RPXI/8S1006/021003
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-42- R, R7, R2, R3, R4 and R5 can be the sane or
different, each being independently selected fromthe
w@e@ap3wensi sting of H, al kyl-, al kenyl -, al kyPgI/u$2006/021003

cycl oal kyl -, heteroal kyl -, heterocyclyl-, aryl-
heteroaryl -, (cycl oal kyl) al kyl -,
(heterocyclyl)al kyl -, aryl-al kyl-, and

het er oaryl - al kyl -, wherein each of said 5 heteroal kyl,
het er oaryl and heterocycly? |ndependently has one to
Ssi X oxygen, nitrogen, sul or phosphorus atons;

LRy G R SRS JQ?T cal iyl and

R, RetRér asy d§i3}danrm§ thiel @8ne andlﬁferemtl,sedmmetrmg iﬂrﬂependently selected

|y t] bst j,t ut
frorhe dfaw LaldRBaos Forthdarnalvt santt MaSBanghy Ry,
het%@?atwyeanroamyﬁwlre%m%@aw,l arylaeqlrl]éiw,, heﬁm@b%l and heteroarylalkyl,
et er C , , I 0X I 0 OXY, r
or B FoaTh R, RS, rkfonp et i fecriadigs Yoch FRYABR) forms a
fouare)lgjlghtmr’aaéf@tje.etm@alyl ket one, al dehyde, cyano,

nitrao, B sul oxi de, Sulfone sul fonyl urea,
hy @42 @éefe& %(fgh%“l"ﬁg mdietiggot her enbodi ment, the

c%pe%?d;\k;s a cgmp Gof Form.il 3 RR2 R24
RN H For mul a XVI or
a phRY rﬁaceutl cal | @ @Eé%pt abI e s tR gol vate or ester
thereof; wherein: Rl is H ORB, NROR10O, or CHRIRI1O,
whergjgnh R8, RO and R10 can be the gane or different,

each’tbei ng |ndepend ntly sele d fromthe group
&%Gﬁg‘ of HRE’@V%\ 20 gseeﬁ@(gn Al kyny! -
aryl g17 #iét er oal Kyl 17 eroaryD p;gyaﬁbalkyl
het er ocycl yl -, arylalkyl , and heteroarylalkyl or
alternately RO and RlO in NR9R10 e connected to each
ot R R1§u3c:h that RiRo ,meorrrsg ur k@s ei ght - menber ed
R i QdﬁL&%Qﬁ?
/USZéO /0210 -43 |§depemﬁeotly al fernately RO

and R10 in CHRORLO are connected to each other such

t hat CHR9R10 forms a our to eight- nenbered

cyc éFk R2 an 1éan be the san@ or different,

gfrndﬁpﬁ tI @tgctand f§6n§$+m§(6\§

R17 R r17 R18 O Rr17R'®

wherein G is NH or O; and R", R'®, R'” and R'® can be the same or different, each

being independently selected from the group consisting of H, alkyl, heteroalkyl,

alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl, heterocyclyl, aryl, and
heteroaryl, or alternately, (i) R' and R"® are connected to each other to form a four
to eight-membered cyclic structure, and (i) likewise, independently R'” and R are
connected to each other to form a three to eight-membered cycloalkyl or
heterocyclyl;

wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl can be
unsubstituted or optionally independently substituted with one or more moieties
selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio, alkylthio,
arylthio, amino, amido, alkylamino, arylamino, alkylsulfonyl, arylsulfonyl,

sulfonamido, alkylsulfonamido, aryisulfonamido, alkyl, aryl, heteroaryl, keto, carboxy,



group consisting of H alkyl, heteroal kyl, al kenyl,
het er oal kenyl, al kynyl, 5 heteroal kynyl, cycl oal kyl,
whedoenswysl yl, aryl, arylal kyl, heteroaryl, aneCT/US2006/021003

heteroarylal kyl; Y is selected fromthe follow ng

noi eties: R16 R16 R17 R16 RO S~ /G- Rli 6 R1_R18 R1

Rla RI~S G- J~ 15 X R17 R78 Rit v "Gj a OORl7 Rte
0)1-2 )1-2 Rl 16 0 0 Rls N N G RI5N~g Gam"' R15 NS

Ga R15" ,,S~~ RIG O R17 R]8 R17 R18 O O R17 R18 R177

R16 R15 R17 R1I8 R16 0 0 00 0 R16 G RI~OG/ Rl_ G

o e, M Bl RS AL, e
arylRBHIORhEIG, &yaNo, ahd hitrs. / G , s, ~ R 5~0 G 1s R1Q0| R118 0
5 AT B AR T B0 2,

R17 R18 | R17 R18 R17 9R17R18R20160R16 R
R 16 0" 1|1 R16 0 R15 ~ R N.SN G R15/s” i Gf ,
RI5N' x Gam, ON/ \ | R18 R19~0 R17 R18 |
R17 R18 R19 R20 R17 R18

RS R4 N
H 2
G N O R 0
e} R3

Formula XV
or a pharmaceutically acceptable salt, solvate or ester thereof; wherein:
R" is H, OR% NR°R™, or CHR®R", wherein R?, R® and R can be the same or
different, each being independently selected from the group consisting of H, alkyl-,

zZT
A

aryl-, heteroalkyl-, heteroaryl-, cycloalkyl-, cycloalkyl-, arylalkyl-, and heteroarylalkyl;
E and J can be the same or different, each being independently selected from the
group consisting of R, OR, NHR, NRR’, SR, halo, and S(O2)R, or E and J can be
directly connected to each other to form either a three to eight-membered cycloalkyt,
or a three to eight-membered heterocyclyl moiety;

Z is N(H), N(R), or O, with the proviso that when Z is O, G is present or absent and if
G is present with Z being O, then G is C(=0);

G maybe present or absent, and if G is present, G is C(=0) or S(0O3), and when G is
absent, Z is directly connected to Y;

Y is selected from the group consisting of:



ON~OR16 0 RI6 OXPR 16 0 O G _ '~ ~ RLI~-N-NRG ~
RI\NS\N 2 L G1~ G R19 R17 R18 R19 R20 R17 R18 j 19
WORL06RB1B2R15 OR17 RI8 OR 2 ° 0 RO ON G RIBUMNWO021003
R20R 17 18 wherein Gis NH or 0; and R15, R16, R17,
R18, R19, R20, R21, R22, R23, R24 and R25 can be the
sane or different, each being independently sel ected
fromthe group 10 consisting of H, alkyl,
het eroal kyl, al kenyl, hetegpoal kenyl, al kynyl,
het er oal kynyl, cycl oal kyl, heterocyclyl, aryl,
aryl al kyl, heteroaryl,_ and heteroaryl al kyl, w®
alternately WO 2006/ 130628 PCTRUS2006/ 0
T?and Nare |nde tIy co t ed
h orn1a\ ee to e| ge yel o
eterocyclyP& (i) IlkeMAse i nceepehdent |y RI% and R19
are connected to each other to torma fourpto

-44 (i)
ach ot her

ht - menber ed het er ocycl yl ; (|yﬂ%@%|kemnse
pendeXt Ny *R15 and are SEE ted H ch ot her
form a fodr to ei 5 nenbefedHhet-er oc I"; (iv)

li kewi seO ndependentty R15 and®R20 are connected to
each ot heFOSoNFHorm a four to efght NHenber’&@S NH
heterocyclyl; (v) likew se independently R22 and R23
e onnecmed to each other to rma three tg
Héﬁiﬂsa Jg n%‘todg¢ -nenbered
hENerocy and (VN}lekemnse,$ndepen enFAy  R24 and
R25 are connected to each other toy forma t@ree to

Negi ght - megbered . 10 cyd
[ Enoh; m@ﬁﬁé&éﬁfﬁﬁterb@&g mh% g%ﬂpeach 0¢ said
abkyl , a@N , het eroary cycloal_y q&{het ocycl yl
can be unsubstituted or optlon Iy i'ndependent |y

substi t ut ed Mﬁth one or Di et € sel ected from
“oup |n :iii[:iﬁ%ﬁky Xy,
al k .w o-Nami d kyl ami no,
a

r an1no IsquonyI arylsulfonyl
sulfonan1do aIkyI aryI het er oaryl ,

| sul fona f onami Ms, keto,,N XY,
Oc rbalkoxyo_g rboxa al kox gjkponyla .no, ,
koxycarbo yl oxy, ylureldo aryl urei flo, hal o,

Rcyano, and™Hi tro. Xacehother B Hent , “the conpound
|s a compound of Formula XVII:

HC L QL R
a,.ar a4 @f?%g

X=0,5NH

FC \VA\E,‘%rA\g,[::rA\gm;%;%iijfi

A=0,NH
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MA\L/ ONRL N1IYWY YYNOR2O O OR3 20
Formula XVI1 or a pharmaceutically acceptable salt,
w@l0gasw20r ester thereof; wherein: RL is H QRSI/US2006/021003
NROR10O, or CHROR10, wherein R8, RO and R10 can be the
same or different, each being independently sel ected

fromthe group consisting of H alkyl-, alkenyl-
al kynyl -, aryl-, heteroal kyl -, heteroaryl -,
cycl oal kyl -, heterocyclyl4qz-arylal kyl-, 25 and

het er oaryl al kyl ; WD 2006/ 130628 PCT/ US2006/ 021003 -
4R, R7apd MSCEFU‘ BAdt Re é‘aﬁhmbeothedlséfr@r entdiffereat) emihndeing

i ndependent|y sel ected from R, NR
indermnBRntiv, Selepiar o riha, GHAKP 1HORFStIng bidh it BT oS Alvay
cycloé}k&h th'%?éroélksﬁ noh &Edocyddil - EAAL-, S)het&oédypym (eaoatkylyalkyl-,

forns either a three, four, X,. seve or
r said

(het@@ﬁwl)ﬁ‘é)’iber%ﬂ M oéﬂﬂylheteéoﬁ%b?lkifl £ et

S n o aﬁsst er #® siki ,
recliShGL UG U ohel bR Kl onf @ i goe

nltroggmulfmﬂ)phogpQ@prtom, C(RCH; 10 R R, R2, and R3
folajky!
e N v
and alhéiemy,yclyl arllq(gtnayﬂ canc el @gsu@gtltutemeprerqjgpwlﬂy mdependently
subspﬁftﬁ ity g%y?r m?{(ey I'nmet:@@ts%(e‘&?d’dWrOm tﬁé?‘rb@@'cwél%tﬁigkb‘ﬂ alkyl,
alkemmdt alkpmyly arvhl :Mylkyl wcloalkvlemﬁbﬁrmwiyh hale. Rydxy.NRIR. alifQxy:
on C C r
oo IEGHIS SRRl St BT oLy U e
ketobdye afdehydmi ngpneoi Ritrd. e§ulfq;rwmk30 syifpxideRr sijfone; gulfeny gea,

hydraZIge,Caan h%/dro]xanga‘?e.or Rl7 R0-4 0 3

In another embodiment, the compound is a compound of Formula XVI:

Formula XVI
or a pharmaceutically acceptable salt, solvate or ester thereof; wherein:
R' is H, OR®, NR°R'™, or CHR®R", wherein R%, R? and R can be the same or
different, each being independently selected from the group consisting of H, alkyl-,
alkenyl-, alkynyl-, aryl-, heteroalkyl-, heteroaryl-, cycloalkyl-, heterocyclyi-, arylalkyl-,
and heteroarylalkyl, or alternately R® and R' in NR°R" are connected to each other

such that NR°R' forms a four to eight-membered heterocyclyl, and likewise



wherein Y30 is selected fromO O 0O 0 T1_ s ((Ol I ) Z~

N):~NuO-2\. T2T3TL1 T3 00T):~W4"- 1 u T3
wobh@®sa30628 s a nunmber 0-1; X is sel ected from OPCINBIE06/021003

NC(OR16, S, S(O and SO2; 20 Gis NHor O and WO

2006/ 130628 PCT/ US2006/ 021003 -46 R15, R16, R17, RI18,

R19, T1, T2, and T3 can be the sane or different, each

bei ng independently selected fromthe group

consi sting of H, alkyl, het gr oal kyl , al kenyl,

het er oal kenyl , alkynyl het'€r oal kynyl , cycloalkyl

oGRS am L b 58 4Rt ik e s

thatOHRéietOef@hrtsaa ¢ bo eighbinembetadl dyefozlkal;t hree to

R* EndRE 5 Dot Srbior SRisyont, Reaohoing Jobeiengl BElpEied)from the

grobgt Qbﬁﬁylﬁigw ofcaM, belkylunsn@tmalkwt ealk@niyl opﬁet@mhde)wyl alkynyl,

o b SRESISEl A2 LTSl A BB L

al koxseleatad fof the iléwingndiétidst o, aryl thio, am no,
am dg, al kyl am no, arylam ng, gl kyl sul fonyl,

gyl quonyI &6 @ml,fona,gn 0, aikylR15 yl., heteroaryl

Ul ¥ ona ,éIQ)<§ Isut Q o, Ke “Ear boxy,
F%ﬁ'ﬁoxy car boxant do,° a‘i’koxycarboﬁ)ﬂd?nno

1ycar bony o al kyl U1 do, aryl ugeido, haho,
Ni_INCO an %ngcmu th
Uﬁa ;?%PRN? 17 R1 A ? 17 R‘lﬁdeH é“%G\{
HOR2 03 15 Formula XVI'II or a R7R®
ph:air maceut i cal | y accept abl e salt,, spbvate or estgr

He‘ e Rﬁ?#g! . 15 N?
R15 r Q;I ﬁ\e:‘ . R\/NJS(G\;‘J , R15/S\N/IS<G\; R15 G\; )

18 18 /
RY7 R R R R'® RYR g R'7R® 5 r17 R
R15 R16 R15 16 R16
T, R
G—, 7, 15
\‘/S(W \ﬂ)Y $ o R17 R18 17 R18 ; R ‘
o~N R R O RI7R' R R R17 R18
16
O R1G
16 o R N G,
- j])\ R . RS /lk &G\; , N r;‘, R15/U\N n G\g‘
~o7 0 R No© | iR *- RiT R
R17RE R RI7R™ 20
16 R'6
R16 QP R16 0\//0 R j.]\
R15\ /u\ G\g\- \N/S\ /,KG\; ,/*G\r\f ) R15 N G\T'f:
’ 18 18
R17 R18 gy R R RV R R19 ri7 R
R20
Q0 R® O
Q. 0 R16 O R'6 N 0.
A R1S_ )K G, R1B_ S G~
RIS Gy N N~ °N Gy
A_piTRis / |, i7 R 1'?19 /& R17 R 5. ,
19 oRTR® R RPOR 20 O R” " RoR7R™
O

Oﬁ\N/YG\?’S

R15 NR R20R17 R1B

wherein G is NH or O; and R', R, R, R, R", R, R?!, R%, R®, R?* and

R? can be the same or different, each being independently selected from the group

10  consisting of H, alkyl, heteroalkyl, alkenyl, heteroalkenyl, alkynyl, heteroalkynyi,
cycloalkyl, heterocyclyl, aryl, arylalkyl, heteroaryl, and heteroarylalkyl, or alternately
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20

25

R8 is selected fromthe group consisting of alkyl-

aryl -, heteroal kyl -, heteroaryl-, cycloalkyl-,
whedoenswys!l yl -, aryl al kyl -, heteroaryl al kyl - , P@mntis2006/021003

heterocyclylal kyl; RO is selected fromthe group

consi sting of H alkyl, alkenyl, alkynyl, aryl and 20

cycloal kyl; A and M can be the sane or different, each

bei ng i ndependently selected fromR OR NHR

N(RR), SR S(02)R and halg; or A and Mare connected

to each other (in other vvords A-E-L-M t aken

0 298 PR 5RLBA o b oy Y o e g0 o

mefmberad aydodliof s Imterbeyclysl {ibrlkeywiskoindepérdeptly )% ,andeREnare

congwfaat%{dqgt ig‘rag‘%? Foer o y X y#%‘g‘ht-g}ex lérec{ Reteroc%lgl gl likewise
indeperidently RA° and R carteconmented rtedeémdat etheamy fornEai buC(tdrI)elght—

meﬁ.bercce@%tgm(cxgyls gﬁﬂ% WI% ]a%%eipg_%(?cr{t a h %réqcﬁga are Connecped to

eadhrtdbqaetbderm la)foumb @@Mémmred heter@,iyolyp (exdikewiski indepehdently
ken

H - | | -, .
Re% and 3 ey SovRERd, lnperi dher 1 St 3, Bfep fa, gt membered
cyc(dawyl oah KWr)ta:é(gﬂtmerﬁb@’eerrwodzwﬁ aidldydvg IlkeMsle ladiégdndently
and eroaryl - : at e an
R PR T sie sl eaoRiatien B ame Al tieadp SatMembered
cycMa‘T?]R%r 4 founo éi?iﬁtquémber@ﬂ Igdsér]?fbﬁjmer ed heterocyclyl; R2
an a r differen
wndRf Sarett 75 saRuS B Metsioane Saloaldl @ Astedivgyiopan be
uns‘dlbﬁﬁthiélw or E@ﬁcﬁfaﬂlﬁﬂ|K&épenabhﬂ3n)éhbslti£ﬁb@r\m&i loasydr, more moieties
sel%itﬁg %rﬁﬁpe%@{;@?&qéﬁugg ofy f‘nyc? %X\éyﬂkgwgly%r?/loxymﬁ-no alkylthio,

arylﬂﬂbe¥ gﬂbﬁ anmdohetatyRaniibal laWlamikd, Y aligistfbegt edrigitionyl,
0 0

sulpesid 008081505 MeIEOR. RLHSUENaRRED RAGIBIONRIK, keto

By, R catdik | cdidbRamitiosS -alkbxyddibdthylarfih8, SafkoRydardhfloxy,
carbly, T oalbehe. | caiblaiitios | alkoRydabithlariibd, Selkofydithiioxy

11
alkylyrreidp, Rﬁ}’@"@dg halg, gyappgand /@ ORL7R18 O RL7R18 ORL7R
RLZR RS dRTodRhERL, the “compound is a compound of Formula XVII:
M A

TY:WW

Formula XVIi
or a pharmaceutically acceptable salt, solvate or ester thereof; wherein:
R' is H, OR® NR°R'™, or CHRR™, wherein R® R® and R can be the same or
different, each being independently selected from the group consisting of H, alkyl-,
alkenyl-, alkynyl-, aryl-, heteroalkyl-, heteroaryl-, cycloalkyl-, heterocyclyl-, arylalkyl-,
and heteroarylalkyl;
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Rls 00 000 Rl6 15 15 ~~ 4 RI51/GF Rp G1 RsN/G-
R15S. N G R15KG- R177 R18 2" R17 R18 R19 R17 R18 R2o0

W06 RIB28O R17 R18 R16 015 R16 R15 R16 R16 O RIBUS2006/021003

Rt5\~~/1\/\/ G/ O\n~ /G R19.R1L: OG-/ , R15~pG- R190N, N
R17 R18 110 R1J7~R18 8 0 R1J7\R18 R17 R18 R17 R18 R16
O RI6 16 0 R16 RI\ Gs RI5 0 O'RG RI5NJOG]j 1
R15~N G 8cs R R18 R79 R17 R18 R19 RI \ R20 R 17 R R16
p OR16 0 RI6 15 0 RI6415 V' 0 OS RN G NN~/ G/
R15~ | G RlIsN 17 18 11177 R18 R20 R17x\\R18 19 ' R17

A ancﬁ@ cah bR the Raikd &2AGeR, @aBRbeiry haefirtienty spiested foono R,
R15" ' S\N G F@g}SMNR - Nr S~ Nc%c? e%\%t h

OR, mmm\: Smﬁ:@zw "9 BRI % 17

thatt%gmo :~ Gam 0 15. N R NR19 R20R17 R18 wherein
or O and R15, R16, R17, R18, R19 and R20 can

\ be fhe sanme or different, each being independently

/ ~S& ected fromthe group consisting of H alkyl,

het)er oal kyl , al kenyl, heteroal kenyl, al kynyl,

he eroalkynyl cycloalkyl heterocyclyl 5 ary
show@r adork Kiy IFonheIhdrfoan:y bl,thexrajtl‘im éplgfaﬁyq, gp‘ﬁﬂ or @gh‘&membered

e AL AR RFEE, 3 5o at or

five tSlté}htneriMMemﬁcyloal kyl or heterocyclyl; (ii)

i kewi se i ndependently R15 and R19 are connected to
EB@Q@H”&%@ to forma four to eight-nenbered

Lis d%q%geC@yGHydscR)(on C)R)CHsew se i ndependent|y R15 and

R, Raj %hgﬁﬁﬁ?&gﬁe“ ﬁ‘g-:-t %é’rg%%ﬁ r&ﬁﬁ'&%{]ﬁé&\ b@hGitidpeHEedty selected
from the group consisting of H, alkyl-, alkenyl-, alkynyl-, cycloalkyl-, heteroalkyl-,
heterocyclyl-, aryl-, heteroaryl-, (cycloalkyl)alkyl-, (heterocyclyl)alkyl-, aryl-alkyl-, and
heteroaryl-alkyl-; or alternately R and R’ in NRR’ are connected to each other such
that NRR’ forms a four to eight-membered heterocyclyl;

Y is selected from the following moieties:

30
Y30 Y30 Y .
RONCF R i}e\f R”’Jifm?:
18 or -
R17 R 0 033(

wherein Y% is selected from

j;/[N’H\g , O}Sji ,H\

Ty~

O 0
’ N
T l?l us

T3

where u is a number 0-1;
X is selected from O, NR'®, NC(O)R™, S, S(0) and SOz,
G is NH or O; and
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10 (iv) likew se independently R15 and R20 are
connected to each other to forma four to
wee@hti3osesrber ed het erocycl yl; wherein each of BEi/tiS2006/021003
al kyl, aryl, heteroaryl, cycloal kyl, spiro-1linked
cycl oal kyl, and WO 2006/ 130628 PCT/ US2006/ 021003 -49
het erocyclyl can be unsubstituted or optionally
i ndependently substituted with one or nore noieties
sel ected fromthe group cgg{gi_sti ng of hydroxy, al koxy,
aryloxy, thio, alkylthio, arylthio, am no, am do,
15aldy | @m pas swylam-no, akkyl syl f ryl syl fonyl .
R f’o%am&gd,@m llgﬂ/qu_z aﬁqgelrﬁi/fv‘?ﬁﬁfa yﬁ'{ay%]aer{%r%acﬁ@ rent, “eath being
indepdadestly teleated dioomahg ol coreistihg, ofkidl alkyhb hesarbalkyl, alkenyl,

| i | k b I i ,
net§ iR o Byt SRy, SRRESE IR AR apl, erviatio,
hetetoand, amde’reirdial}dalkw m{wtbh:ii)t(e!y:nﬁﬁcﬁiﬁmg&%atdﬁe%lmmN :chbsl(each
or a . y4
othé;"tg tatRg 198 o Slop-Bleambered ttioa s hetgioGkatler m: 7 1 s
wharelneeheld dfr sditl t SiRylgraoyip hearsargl, | cygloatkyh dreheteeyeylytan be

unsﬁ%%@b%’poé\ll %ﬁ?@%;llww%gb{fy lshﬁitgl{tgé ;\%i’{f?}g%leogrl irg‘}()lrg "'moieties

seldfiéll (fhoeh ehecyroliy | gonsidiihesrergaioxlyy la)kdxy, aryloxy, thio, alkylthio,

-N(H) (heteroaryl ), and -N(heteroaryl)2; is H OR8
iR Ot PSR 0, SUMRTEPn R3]S Van GBS TRR harilony.
sul®aamidol 5 alkylli bfyer eitero@8k halk@stiforiahtied e re@silionamido, keto,
éel ecte%fromthe roup, consi sting of H al ké(:o-,
cargpe nyarbalkgxyy ngprboxamido, ¥rEpR(aminoy, « Alkpxygaanyloxy,
alkﬁ&r;éidmla}w{reileohfﬁlﬁ,r@@hl@{ éﬁd‘nittrél.lrw ?ng Kyl A Felan_ol NRORLO
eteroaryl a ., or alternatel, an in
ar én @Bﬂfﬁé{:@@Eg@'@e@a&%& EerARPUNY @wwnwﬁgﬁw%mk a
four to eight-nmevtbered heterocyclyl, and |ikew se
i ndependent |y al t\gr natell’y R9 and R10 in CHRORLO are
connected to each lgtt/edE such 20 thaty CHROR1O0 forns a

yl; and R@ﬁan be
y

four to eight-nmenpered\cycl oal

the sane or diffekent, ch g i end

selected fromthe ™y T}ﬁ\R8
O R? R®

Y N
TT°
o] R3
Formula XVIII

or a pharmaceutically acceptable salt, solvate or ester thereof, wherein:
R® is selected from the group consisting of alkyl-, aryl-, heteroalkyl-, heteroaryl-,
cycloalkyl-, heterocyclyl-, arylalkyl-, heteroarylalkyl- , and heterocyclylalkyl;
R® is selected from the group consisting of H, alkyl, alkenyl, alkynyl, aryl and
cycloalkyl;
A and M can be the same or different, each being independently selected from R,

OR, N(H)R, N(RR’), SR, S(02)R, and halo; or A and M are connected to each other
(in other words, A-E-L-M taken together) such that the moiety:

M A

N
L3
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group consisting of H alkyl, heteroal kyl, alk

het er oal kenyl , al kynyl, heteroalkynyl,ycycloaﬁﬂzl:
woewenswsyel yl, aryl, arylalkyl, heteroaryl, aneCT/US2006/021003

heteroarylalkyl; Y is selected fromthe follow ng

noi eties: WO 2006/ 130628 PCT/ US2006/ 021003 -50 R16

R16 R17 R16 R1~-5S G R16 R1R18 R15 ' | R18 R15 G

RI5 G) OORL77 Rla S G 00 O11 R17 R1I8 OR16 0

)1-2 Owv ~/ N RL5 NJ , -372 Gs' RIsNd Gam/ R15 N, ~S

GRI5 /~8 RlI6 RG- OORIL7 RI8 OORL7 RI8 O ORIL7 R

%%mﬁ'%oﬁé%%&nula | RirfnsReiRe6 a hieeCiaor, (IVRL 61X, V5N R SRig5t-

RISNG  15' ' N
e St S ek R TR
aryl, d@%t@%ﬁﬁ%ﬁ%@d l’fél&ohf)ll R17 'R18 177 RL8 |0l R177 R18

_ 8 OO0 RRRI6 0 RI6 16 O RL6 Rl~ GO
F&IQ)C@WFC(MsN) o0 G, RI5~N Ga s R17 R18 R19 R177 R18

1%@1—68@% Bﬁ)m@@cms R16 O ORL6 0 R16 15 ||
R and B’ ¢l be e s&ne qqdn‘ﬁqqnt,,:&%c nﬁgﬁéntléﬁﬁh@teg%rﬁ]tﬁe

group consisting of H, alkyl-, alkenyl-, alkynyl-, cycloalkyl- heteroalkyl-, heterocyclyl-,
aryl-, heteroaryl-, (cycloalkyi)alkyl-, (heterocyclyl)alkyl-, aryl-alkyl-, and heteroaryl-
alkyl-; or alternately R and R in N(RR) are connected to each other such that
N(RR’) forms a four to eight-membered heterocyclyl;

R2? and R can be the same or different, each being independently selected from the
group consisting of H, alkyl, heteroalkyl, alkenyl, heteroalkenyl, alkynyl,
heteroalkynyl, cycloalkyl, spiro-linked  cycloalkyl, heterocyclyl, aryl, arylalkyl,
heteroaryl, and heteroarylalkyl;

Y is selected from the following moieties:



R2 O- OR16 0 RI8 OO R16 O O R15' SN G ?, f21INN G
RI~-N~S\N G R18 G R19 '' R17 R18 Rig R2 R17 R18 R19 2
wWO2RYI3I8 R15 r20 17 RI8 OR R R O O N*OG- PRI/BSNBI/@21003
R20R117~R18 wherein Gis NH or 0; and R15, R16, R17,
R18, R19, R20 and R21 can be the same or different,
each being independently selected fromthe group
consisting of H alkyl, heteroal kyl, al kenyl,
het eroal kenyl, al kynyl, hetgroal kynyl, cycloal kyl, 5
heterocyclyl, aryl, arylalkyl, heteroaryl, and
hete{woarylalkyhé or alteraat@+ (1) RE7 and R18 are
RAdeherdent |y ctedwtﬁ\eaﬁﬁ okK e forma three
tas el Gt - me sdycl @2 Kyl °Gr he armeyclyl; (ii)
I|kemnse |ndependently R15 and R19 are connected to
Jat her to/ onm a fourFio ei ght - ne ered
Rm%is Fro vy ST 1) TR el $% TRAEPendept Ty Rl d;
60aﬁéwconne8t@d goR'bach OtARIFRYT o foWh?a f olit®
t - menber gd 10 het er cycIyI and_(iv) I|kemnse
de ende@tl aqgs re c8afegted to ea&R ot her
Rtso ma fou - er@el' et Q€ych ¥
26067130628 BT /usz 6/F6 003 -&® WhBrein eaeffRSf
said al kyl, aryl, heteroaryl, cycloalkyl or
het 1‘bcyclyﬁcrah be unﬁhb ?ltuted opt|onﬁlhy

dent Ws £it e ‘T’]\f‘oﬁ'eo ézt
R‘:%@INectFé?Jl fr ochitres group cOREREtI ng M”ﬂaydr oxy koxy,
aryloxy, thio, alkylthio, agylthio, am no am do,

al kyl am no, aryd amsno al15kyl sukf nyI suI fonyl, 5
RSU/U\fO ang go Rigbk me%é Bgrvf &
Wh\@g nadeo I suI fen%lh'? Yo, ketlgc, R &#r boxy,

carb oxy, carboxam do, al koxycarbony am no, "

al k%xygar bonyl ox(x Pkyl ur ecp\\ [ urei d

REy e )ﬁ |‘BR he E/ rv‘b’L?( I,Rﬂs Oﬂnd

|50a nd o r R4 P3 P2 1 80 R5
N)aiaNRf"RYR NP"~ N BN@HQ—FR4 00

Q0 R® O
R'6
QP R® 15 G S o
R 15
/s\N G \N/KN)Y . RE \N)x%’ s

l 7R18 l 19 17 R18 15 )
19 /1\\0 RI7TR!® RiY R2R R zo/ko R R R20R17 R18

R
0.
or ﬁ\Nﬁ(G\;

R151 NR R20R17 Rr18

R15

wherein G is NH or O; and R'®, R'®, R, R"™® R'® and R?® can be the same or

different, each being independently selected from the group consisting of H, alkyl,

heteroalkyl, alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl, heterocyclyl,

5 aryl, arylalkkyl, heteroaryl, and heteroarylalkyl, or alternately (i) R" and R™ are

independently connected to each other to form a three to eight-membered cycloalkyl

or heterocyclyl; (ii) likewise independently R"™ and R'® are connected to each other

to form a four to eight-membered heterocyclyl; (iii) likewise independently R™ and

R'® are connected to each other to form a four to eight-membered heterocyclyl; and

10  (iv) likewise independently R" and R? are connected to each other to form a four to
eight-membered heterocyclyl;

wherein each of said alkyl, aryl, heteroaryl, cycloalkyl, spiro-linked cycloalkyl, and
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Rs W a b O 10 Fornmula XX or a pharmaceutically
acceptable salt, solvate or ester thereof; wherein: a
WO 2000/180628.; b is 0 or 1; Yis Hor Cl_6 al kyl PCBUS®064)21003
an acyl derivative of fornmula R7-C(O- or a sulfonyl
of formula R7-SO2 wherein 15 R7 is (i) Cl-10 al kyl
optionally substituted with carboxyl, Cl_6 al kanoyl oxy
or C1_ 6 alkoxy; (ii) C8_7 cycloal kyl optionally
substituted with carboxyl, 4§ Cl_6 al koxy)carbonyl or
phenyl met hoxycar bonyl ; (iii) C6 or ClLO aryl or C7_16
I [ :
hetﬁ%gyrc!% cafl FBte gb%at?rfﬁltﬁg ng??%ﬁﬁgﬂﬁﬂegggst | ? S?é(g})futed with one or
Mot rklyletlesalselectw)dl-ﬂmm @i QGW@I ¢05n3§tlbgt0|f hidrody.vilkaxyCaroxy, ’fh'O
I r gl ti
sl Ehieg ey o, SHAL ARIARRE HSHRS! cyisgion oy,
sulfah{nynidp, msyl \aicemylp eed dreteroagyl, Calkyﬂisw‘bkgmldgubsftsutfmamdo keto,

carl%':;{yr ol kbs ?51%3 ﬁopr ﬁ(%Q)? y%]migg EMEéyc&&boIngloxy,

alkyhlirieiglo, am@doyhalmajyklycb amud nBdo.10 (aI kyl cycl oal kyl); R3

is,C C \i [

(il albgriiofe B 5 el Fompts ¢
S-R20, wherein R2®y s _a saturated or unsaturated C3_7
WO 2006/ 130628 PCT/ 22006/ 021003 -52 cycl oal kyl or
CA-10 (al kyl cycl @al kyl) being optionally nono-, di-

or tri-substituted R21, or R0 i@ a G6 or C.O
aryl or C7_16 aral kyl optionall
substituted wth

al kyl ; Cl. 6al kaxy;
di - substY te

am|no optional | y,?zrmno- oor
al kyI sul tonyl; NO2; OH SH;
hal o; hal oallkyl ; i do o onal | y nono-substituted
with CL.6 allkyl, or Cl10 aryl, C7_16 aral kyl, Het or
(1 ower al kyb) - Het ; R® car boxyl ; car boxy(| ower al kyI ); C6
or Cl10 aryl, C7_16 aralgyhuty xidet, said aryl, aral kyl
or Het being optional 'y substituted with R22 10
WheigBf ein R22 is Cl_6al kyl; Cl.6 al koxy; anmino
leoé?aliéc‘?éWr&M tﬁ@BR)cu];_)l%nQ‘st' né&@ﬁét&ﬁc?&&l%&@ty Cl_6 al kyl;

hal oal ©car boxyl ;

amNiH)(élkyK)J DalkyDzatiA) caspatisy!) Rtﬂ(qy§'0@tt<ybz aNE)@ngr -Nane, -
N(H Hé; ?@W 'r@q@g{ér Sywagt Nsiﬂ)gl‘?é{ema?ﬁ ), BRk 9Y@Rierddgh),; Wi s
'is H, OR?, NR® R , or CHR®R'®, wherein R?, R® and R can be the same
or different, each being independently selected from the group consisting of H, alkyl-,

h

alkenyl-, alkynyl-, aryl-, heteroalkyl-, heteroaryl-, cycloalkyl-, heterocyclyl-, arylalkyi-,
and heteroarylalkyl, or alternately R® and R'® in NR°R" are connected to each other
such that NR°R' forms a four to eight-membered heterocyclyl, and likewise
independently alternately R® and R'® in CHR®R'® are connected to each other such
that CHR®R'® forms a four to eight-membered cycloalkyl;

R? and R® can be the same or different, each being independently selected from the
group consisting of H, alkyl, heteroalkyl, alkenyl, heteroalkenyl, alkynyl,
heteroalkynyl, cycloalkyl, heterocyclyl, aryl, arylalkyl, heteroaryl, and heteroarylalkyl;

Y is selected from the following moieties:
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15 I n anot her enbodi nent, the conpound is a conpound
of Formula XXI T R2 B N Y II1OIl (CH)1-2 O HON O
wo-00B@28XXI or a pharnmaceutically accept abl e Bel/US2006/021003
sol vate or ester thereof; wherein: 20 Bis H a C6 or
C10 aryl, C7.16 aralkyl; Het or (lower alkyl)- Het,
all of which optionally substituted with C16alkyl
Cl. 6 al koxy; Cl1_6 al kanoyl; hydroxy; hydroxyal kyl;
hal o;  hal oal kyl ; nitro; cygno; cyanoal kyl; am no
optionally substltuted with ClL_6 al kyl; arri do; or
(I owegr al kyI )am de; or B isean, sacyl de,{1é vative of
ﬁ@r Ia; O)Fﬂe‘ Réimc:ar hexyl of or.;ﬁgj R4-.0-C(O)-; an
% §4- NGR5)< Ced - oani de of

R4- N(&5) - C(S)-; or a sulfon§7l forrrula
2 wher ein 2006/ 1306%’268 PCT/ USZO /0210030u 53
' }#CL. 28 R ¢
R“’c’:a’rsg s cf“ 6;:%% mW C1° G 15%2xyR1sa 0%,
optionally rmono- or di- substltuted with CL.6 al k™R
am'do, or $ r al kyl)o am de; (d\l/d oC, _, 7 cycl gal kyl
Geycl Bab%\;or RS- 0-Catky | ! Ry, rall oy
Bneivonal |y wisUbst itk ee Wb t K ﬁyd oxyhricar boxiy| ’
(C1-6 al koxy) carbonyl, amino opti onal | y nono- oOfr
di - sg,pstltut dwth Cl _6gal kyl , am doyeor (I ovver

y) |||)amn®ot|§ ||£1 n9- R1e
d mﬁaﬁ ep%( TH CIRE ngy( am gb& ¢ @M ¢,
R D‘R‘W ﬁm de; $RVR®C6 or CI REFY or CF” 56 ar al kyR7 REl |
optionally substituted wt h Cﬁher 6 aI ky(g &0 hydroxy,

for

7 R18

amgdogs (| ower aIOkyR)‘”’am d@ pti odal Ly m)no-
Ql‘/lLdl tﬁt\ {g IR150r Jv)§<

17 13 yl)- kiet,RbatBh Opt@@ﬁéﬁ y subs iot'ht B4 W|th
Cl 6 hydr oxy, am do, (I ower al kyl) am de,, or

amrbo QamstlonallydmnoR‘eor di - stftuted wit Cl. 6

Péﬂ;kw\ 5eRp IS\ H%qr %\;agky ¥he sOxthdt
" wh€n san am del or | &t hi oankg |s not |& R&

cyclg I*Roi?y Y=PsR® & ClL 6 al kyI s kgl kyl ,

C3.7 cycl oal kyl , or C4 10 al kxl cycl oaI kyI alé)

opfjoonakd y substptu th Pl Y
p}i a y th 3\ VJ\£ R15 G\Jé
R > /S< . 18 17 R13 NNG\f
/& RI7 R18 19 20 RI7R R19 O R R™  copi7R™®

O

OjiN/}(G\;

R1 S.N‘R1s R,'goR17 R18

wherein G is NH or O; and R"™, R, R R' R' R% and R? can be the
same or different, each being independently selected from the group consisting of H,
alkyl, heteroalkyl, alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaryl, and heteroarylalkyl, or alternately (i) R'" and
R'8 are independently connected to each other to form a three to eight-membered
cycloalkyl or heterocyclyl; (ii) likewise independently R™ and R are connected to
each other to form a four to eight-membered heterocyclyl; (iii) likewise independently
R'™ and R'" are connected to each other to form a four to eight-membered
heterocyclyl; and (iv) likewise independently R'> and R?® are connected to each other

to form a four to eight-membered heterocyclyl;
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hydroxy, Cl_6 al koxy, Cl1_6 thioal kyl, am do, (I|ower
al kyl )am do, C6 or C10 aryl, or C7-16 20 aral kyl; R2
WO 20066820, NH R20, O R20 or S-R20, wherei n RROI/US2086/021003
saturated or unsaturated C3.7 cycloal kyl or C4_10
(al kyl cycl oal kyl'), all of which being optionally
mono-, di- or tri- substituted with R21, or R20 is a
C6 or C10 aryl or C7.14 aralkyl, all optionally nono-,
di- or tri-substituted w thp4R21, 25 or R20 is Het or
(Il ower al kyl)-Het, both optionally nmono-, di- or tri-

whetdirs tdacht et saidt hlkyRZzlir[zl Vma@ér%b Ieéiébéﬁ%fl oS heterocyclyl can be

d |
“”?Llr}ﬁ ﬁgﬂf"lﬁcgpto gy, nwaepwnﬂmubsﬂufeﬁawﬁh anel oulnkyk; moieties
selactod Ofrdjrﬁt tenatd GBS oﬂ'thFdakQStaNo%eQrw&{yh tpﬁl Syithio,

or ClO ar ar al k

aryg{"?yl PRS- amidf o?i%/Sf'@ﬁ@PI y %ﬂa'ﬁﬁm ﬁ!‘b&lﬁulfpuyled amlsllﬁonyl

Ghaidd, ky! , ! K
Su'g overal i Iky)‘{:r A h\%920 ity 19'3@%%6%@‘% %3%‘?@‘?8{5‘1" keto,
carbeyy. ¢ £ARASPY: c £RERSXGMidswe rallsggarponybamino, Crikoaysdrbonyloxy,

alkfidrektb, aRAlrkib. B4l yl, aralkyl or Het being
%tl onawﬂLr ubst ?:ﬁ{agosﬁodmﬁ 2: wherein R22 is Cl1 6
ﬂ@ﬁrther@“ W@%&Wmm@nd@s alckiopgyndof fnongpddonal | y

nmono- or di-sebstitutesl with 63, 6 akkylp, suHonyI

(1 ower al kyl)sul fonyl; NO2; OH SH halo;

hal oal kyl ;[ car boxyl; am dE; (I ower al kyI )am de; or Het
optional Iy substptilit ed wit/h gk Rt is H Cl.6
al kyl, C87Hycl pal ky en C% 5 al kynyl,
all optiag N V&L",ed anot her
enbodi ment, t oundoi S aRgo la XXI'I
10 RR1 ) "R22 MR ON NXq| ~ O C } RlH

pFormula XXI'| or & phar rradeutl cally accept ab?e sal t,

sol vate or ester thereof , in Wis CHor N 15
1lis H halo, ClL 6 al%f:w‘%kg6 cycl oal kyl, C1.
PRPRSHticatty agreptablaalt, Sglvatecy sistriltheneyf; whrgedm:caig,0 @r: b

,SQMRZQ)i@H or\@ﬂ%raﬂdyp each R23 is independently H Cl1 6

al k
B is H, an acyl derivative of formula R;-C(O)- or a sulfonyl of formula R;-SO2

wherein
R7 is (i) Ciio alkyl optionally substituted with carboxyl, Ci.s alkanoyloxy or Cqg
alkoxy;
(if) Ca7 cycloalkyl optionally substituted with carboxyl, (Ci.s alkoxy)carbonyl or
phenylmethoxycarbonyl;
(iii) Ce or Cyp aryl or Cy.1¢ aralkyl optionally substituted with C1 alkyl, hydroxy, or
amino optionally substituted with C+.s alkyl; or
(iv)Het optionally substituted with Cq.¢ alkyl, hydroxy, amino optionally substituted
with C..6 alkyl, or amido optionally substituted with C1.5 alkyl;
Re, When present, is Cy.5 alkyl substituted with carboxyl;
Rs, when present, is C1.5 alkyl optionally substituted with carboxyl;
R4 is Cq.10 alkyl, C3.7 cycloalkyl or Cy.10 (alkylcycloalkyl);
R3 is C1.10 alkyl, Cs.7 cycloalkyl or Cyqo (alkylcycloalkyl);

Rz is CH2-Rap, NH-Rop, 0-Ryg oF S-Ra0, wherein Ry is a saturated or unsaturated Csy
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cycloal kyl; R22 is H, halo, Cl.6 alkyl, C3.6

cycloal kyl, Cl1L 6 haloalkyl, Cl1.6 thioalkyl, Cl1 6
w@bkdon$0628C3 6 cycl oal koxy, C2.7 al koxyal kyl , B31/652006/021003

cycloal kyl, C6 or 10 aryl or Het, wherein Het is a

five-, 20 six-, or seven-nenbered saturated or

unsaturated heterocycle containing fromone to four

het er oat ons sel ected from ni trogen, oxygen and sul fur;

sai d cycloal kyl, aryl or Hep. being substituted mﬁth

R24 | mhereln R24 is H halo, Cl1_ al kyl ,

cycw ky! Om%g%g%elﬁﬁ@ é{né;ty Krﬁ ﬁzéb(d orjv\gﬁ?%ubstututed with

Rzieqt chRzEa {Cs or Gde povhdeft-hearalidyl qrtiopaliy mhoodl @8 té- substituted
)ch oal kyl; 25 or R24 is NH C(O -0R26 wherein R26i s

1%% al kyl or C3_6 cycloal kyl; WO 2006/ 130628

or RGTY HEP@UBMER BOGB-Het BBtiGRIlY sndnperdixgr, triNsbstitutad witlgReowp

wh%nfe fgééﬁuhp is wg%%ﬁ@wg%&lﬁé@&c&%e%{r&l&aﬁgéhy mono- or
di-sabetiteted VRB”QCh salky; 6ul&tﬁy§zINO@r 083 S61; helpc halablkyit am[aloi aptmnally

moﬁotsgbeltq t?& Coﬁ(ﬁ Lgll%heéi o C}é%?)?%&r at lkﬁe%ér V\?el?%\@l -Het;

Fonar Z ning 1ree
carbnxyiz pmrtmteay(ld)\yersaﬁkyd); t(bcbrf(h@ myl C7-1Saradityl b Rdtl saldvdmr avnatkyl or

41 | S Cl 6.4l k 6 cycloalkyl or -C(O-R42 ,
He é'?%?%t'dﬁﬂy?%b &%t%%g[t % C3 6 cycl oal kyl or C6 or
whéreinaRyl is (Rédalkyl; tEI:@raltkcmynem bpndnlah;emcmubst dt—tsebsututati with

b t of t t
cif HofasiihR RO DTSt bt naRandh CaBitbhs il . (ower
alk@iantidel kyl, Cl1_6 haI oal kyl, Cl-6 al koxy, hydr oxy,
h 6.t and 10 A
Ro 2 QBT RE: o B '%na‘“é@bystﬁtteﬁa“%tﬁa e
Wlsenlyentbb@dlrérl\f;mttslnmt@ta?gto consi stjl gg (1)f Cl 8 al kyl ’A
oa or ar an a or
ot e et MRcEoT e tal o RGPS P%t Yat’é?é'

conpound is a conpound of Formula XXIII "(:),- O
Rl Rs-L-+N-R7~r }~ NR5NR3rf2 N R2 R8 O//n R4 OO

15 Formula XXII1 a ph caIIy acceptable salt,
sol vate, or ester tmegig#‘ erein: R is a bond or
di f 1 uor onet hyl ene; IS hy r R, optional Iy
substituted aliphati ¢ gr®u %ggggﬂally substi tuted
cyclic. group or optional ub tituted aromatic

group; 20 R2 and RO are each i nd8pendent |y optionally
substituted aliphatic gFaupta ¥giionally substituted

or %f?araegc%ﬁt°“aﬁsyagteg%bz% R Bl atyfereft PR, O
Bis H?étds dtt(?m a('ﬁ,’ 07-15 a%lk)JL Izlea 8ry(%v9§| Aﬁwl eR&t, afof which optionally
substituted with C45 alkyl; C46 alkoxy; C4 alkanoyl; hydroxy; hydroxyalkyl; halo;

wit

haloalkyl; nitro; cyano; cyanoalkyl; amino optionally substituted with C4.¢ alkyl; amido;

or (lower alkyl)amide;

or B is an acyl derivative of formula R4~-C(O)-; a carboxyl of formula R4-0-C(O)-; an
amide of formula R4-N(Rs)-C(O)-; a thioamide of formula R4-N(Rs5)-C(S)-; or a

sulfonyl of formula R4-SO2 wherein
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30

optionally substituted (1,1- or 1,2-) heterocyclylene;
or 25 nmethylene or ethylene), substituted with one
waastisteeent sel ected fromthe group consi stiPgr/v$20861021003
optionally substituted aliphatic group, an optionally
substituted cyclic group or an optionally substituted
aromati c group, and wherein the nethylene or ethylene
is further optionally substituted with an aliphatic
group substituent; or; WD53Q06/ 130628
PCT/ US2006/ 021003 -56 R4, R 6, R8 and R10 are each

a{‘fﬁeﬁﬁp‘iﬁ% Eﬁk&mﬂfoﬁglﬁns&fstlﬂmd fRRbABoR b@{g slubesYl, hydroxy,

C s 'substituted nonoc
Cie aﬁ<ah3et8e§w0@ _\p@t@nallw maget 06 AP BRI Witk E%/-e a'ky'nam“#wé (lower

alkyrz ﬁﬁgeterocycl yl, or optionally substituted multicyclic
Zahet erocycl enyl 5 wherein the unsaturatation is in

o0& 'Qﬁ@%@&% Eo o IRIORPR SE P gkl feyRakyd MhiBpadiany

substit&d whib d%’s" Gér@b@(l Q)O\IB%‘Rdoxynnrt&myl iasnirad bplidmedy morios or
or - NRLOS(0)2-;

di- Stﬂ}%ﬂ%@d e ia'kkﬁ'r GWF%’ CS%Wér alkxg%%%% i s optionall y

10 when is substituted ~ then L OCéO) substitute
al {iif) remting ;optienally m@a:gtorozhéubsptltmgd vp@ rajaliyl; agido; or (Iower

alk s ,g%leene substituted with one substituent sel ected
PPOm’t he group conS| sting of an opt| onal |y substituted

allphatlc group, 0 St i C
gr B0 e P &110 G |pQ5 )ﬁp%'lﬁﬁ I' t°¥?f ianally &?ﬁ %d ‘)go‘rﬁb) A
hydMﬁ?rQhﬂot {l@Néﬂd’lWl)@ﬁﬁdd r btindeptiomatly moabdd gr (!!UMIS’(ItLUI@dEWIth

i phatic 15 group substituent; or R4 is
Cro@¥tVh:®hal Iy substituted aliphatic. In another

Mrﬁ&?%t(ov |?%qﬂkn%9gn€\ drtioPalfi ARSI %d‘l&ltrf el ”H|'k9i Ayrdy,

amifd, a(ldWérealkylt;aaMIdfe a@cenntr@bbmomally mcsrm* mt@sobstélsiteé rwith Ci.6
t hereof; wherein: Wis: WD 2006/ 130628

al YIbCT/USZOOG/OZlOOS -57 O0O0OO0OR O OO0~ NR2 R2

Rs iRt Raalkyll1> \ R2 Rl AR2 ; ~CF2R2 . FFR2; O; O,

WIthOthe provnsoR%a’E wr%[n Rgsnan amide or a thioamide, R4 is not (ii) a cycloalkoxy;
Y is H or C1 alkyl;
R; is Ci.s alkyl, Caz cycloalkyl, or C4 alkylcycloalkyl, all optionally substituted with
hydroxy, C1. alkoxy, Ci.6 thioalkyl, amido, (lower alkyl)amido, Ce or C1o aryl, or Cz.46
aralkyl;
R, is CHo-Ra0, NH-Ra0, O-Rao or S-Rag, Wherein Ry is a saturated or unsaturated Ca
cycloalkyl or Ca.10 (alkylcycloalkyl), all of which being optionally mono-, di- or tri-
substituted with Ra4, or Rog is @ Cg or Cqg aryl or Cr.14 aralkyl, all optionally mono-, di-
or tri-substituted with Roq,
or Ry is Het or (lower alkyl)-Het, both optionally mono-, di- or tri- substituted with
Ra1,

wherein each R is independently Cig alkyl; Ci.s alkoxy; lower thioalkyl;
sulfonyl; NO,; OH; SH; halo; haloalkyl; amino optionally mono- or di- substituted with
Ci alkyl, Cs or Cqo aryl, Cr.44 aralkyl, Het or (lower alkyl)-Het; amido optionally
mono-substituted with Cy.g alkyl, Cs or C1o aryl, Cr.14 aralkyl, Het or (lower alkyl)-Het;
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-P-(OnR2 -P-(OnMR2 000 0 NR2 (OnR2 ; (OnR2 ;
-SR2; -SR2; or -SS-R2 msOorl;, each Rl is hydroxy,
wa@bkdoenoe2or aryl oxy, or each RL is an oxygen ar@mnuUsaude6/021003
5 together with the boron, to which they are each
bound, forma 5-7 nenbered ring, wherein the ring
atons are carbon, nitrogen, or oxygen; each R2 is
i ndependent |y hydrogen, alkyl, alkenyl, aryl, aralkyl,
aral kenyl, cycloal kyl, cy Aoalkylalkyl cycl oal kenyl ,
cycl oal kenyl al kyl , heterocyclyl heterocyclylalkyl

colohEESRKSLIT AR, o, BECSL 9L SEUOPhHEZEA i oy o
Hetdiaingo;ﬁbnahlﬁslgnetiﬂumd\wtﬁﬁzzthat nltrogen atom a 5-7

menber ed nonocyclic heterocyclic ri ng system wherein
anWwhrpeig dxb énCast oyl £37 Siyelpalkull Cy-c ey aminedplipndilyJmono-

or di- éu?stﬂl.n@ﬁ' wittR oy -anidi aéd%hylh@%)@?‘lél gﬁ&.ﬂoﬂiﬂy N3 BHKBHY: halo;

cycl oal’Kox

halmlné,rcmtwmaﬁwe (Imeenedjwem;deabk%%t oRtigrally Rylaitigstgd with Ci.6
alkdm no, al kylam no, 15 al kanoyl am no, aroyl ani no,

ar al kanoyl am no, carboxy, carboxyal kyl,
R1 qylb‘”@%@ Srpl l@’37’ cytiddhc c}ll CY:@QOalké'Hﬁ I 8p sz%rﬁ'ﬂd/nyl agly | optionally

nyl, or sulfoham 'S optlona

SU@WWlW'UT'@QJOWQh 1-3 J1 groups J1is al kyI aryl ,

AT I renfbdemidnt, ﬁ‘i@ﬂoﬁ?&’)un@%t§56’rﬁ¥8&ﬁd of Formula XX

heterocyclyl oxy, keto, = hydroxy, am no, alkanoylam no,

aroyl am no, carboxy, carboxyal kyl, 20

car boxami doai kyl, hal o, cy@no ]it ro, fornyl,

¢ I

sul fonyl, or sul f onB R? kyl, alkenyl or

al kynyl , wherein any oggh |s’%pt|onally
substituted w th hal ogén, Tand erein any hydrogen or
hal ogen atom bound to any €ermnal carbon atomis
optionally substituted w suifhydryl or hydroxy; A
is a bond; 25 R4 is alkyl g} oal kyl, aryl, aralkyl,

het er ocycl yl, heterocyc Aeteroaryl,
het er oar al kyl, car boxyal Q§ gpboxam doal kyl , and
is optionally substitutg /\M?h J groups; VO

2006/ 130628 PCT/USZOO6/O@4083’ -58 R5 and R6 are
i ndependent |y hydrogen, alkyl, alkenyl, aryl, aralkyl,

aral kenyl, cycl oal kyl yIaIkyI cycloalkenyl
het er ocycl yl, heter ocygm het er oaryl or
or eh&{a%%@é&lcﬁw ac Bgadlésé?P @ﬁ“%é#sﬁ#'ﬂﬁéré&f%@gr e th 1-3

oups; 1S a
WIS N, 5 R7 i s hydrogen, alkyl, al kenyl aryI

3B oy CIESRERLS fionlt P BUEI A Y bper D o
hyd10><3' JorgN(Rxﬁh R&ler@n heabho "h Isallrbqapenaeryly, HarGuskplky! or Cas
CyClagk%ocyclyl het erocycl yl al kyl , heteroaryl,

R?is H, halo, C1.5 alkyl, Cs.s cycloalkyl, C1.¢ haloalkyl, C1.s thioalkyl, C1.s alkoxy, Cas
cycloalkoxy, Co.7 alkoxyalkyl, Cs. cycloalkyl, Cs or 10 aryl or Het, wherein Het is a five-,
six-, or seven-membered saturated or unsaturated heterocycle containing from one
to four heteroatoms selected from nitrogen, oxygen and sulfur;

said cycloalkyl, aryl or Het being substituted with R** , wherein R* is H, halo, Cis
alkyl, Ca cycloalkyl, Cy alkoxy, Css cycloalkoxy, NO, , N(R?), , NH-C(0)-R? or
NH-C(0)-NH-R*, wherein each R**is independently: H, C1.¢ alkyl or Cas cycloalky;
or R**is NH-C(O)-OR® wherein R?is C alkyl or C. cycloalkyl;
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het er oar al kyl, aral kanoyl, heterocycl anoyl,

het er oar al kanoyl, -C(O R14, -S02R14, or carboxam do,
w@naeirzoeept i onal | y substititued with 1-3 J gr oRQBEUSIN6/021003

R8 and Z, together 10 with the atonms to which they are

bound, form a nitrogen containing nono- or bicyclic

ring systemoptionally substituted with 1-3 J groups;

R14 is al kyl, aryl, aral kyl, heterocyclyl,

heterocycl yal kyl, heteroaryk, or heteroaralkyl; Y is

a bond, -CH2-, -(O-, -((OCO-, - S(O-, -5(0)2-,

r ) r as e
R R OO r o By AR 5 SREERsngy o
hethr@aedl o@;(@baﬁa -C(@l NHB%y@n K @I)-IQR ) Méleeemmﬁr ¥ls, C1 6 alkyl or C3 6
cycl&%lﬁ] [.oaral kyl, -OR2, or -N(R2)2, wherein any carbon
to

IS optionally substi tut ed vvith J, wherein R2 is
D isag 5defl Dresomaatuwrated AP unsataraeshalkylen@chaileptkgaitg comgining one

to tﬁ eléyﬁe'ter%fbnfsa]}]E%}%end%F\W Selg&g{i lfr%"rh C?eé eorr% @l Ylherein R*'is H,

eterocyc eroar a kyl
CrealkyoRyatyojoalkybor (OHEGA mvmemmyq isaha aliey], dpid ayetmialkyl or Co
or 10 ﬁgfgﬁgf gtlfgr ﬁ@r"ll'bn% atg%?%e%u%ﬁﬁ?%?tgﬂ Calt %f@ Fg%loh atom of said chain
D, kﬂﬂd @ubstgtudarytl ladiégdndeint@t ssasleeieg? [from ﬂﬁe grouhatoasisting bk yC+,6 alkyl,

G- PTG, b . Pl b W ReT Y oo

A is inaarhidedof foBhiZla, -G(C}- N)—(Rlsl) whereﬁh R & selected Ntdrd he ;group

conseg'@ of: t&x [a@?rba egygyﬂﬁ)" éforlmsé(rg? 71¥%quer ein 311

orA!saasarbB;Q/hdef;idned above; WO 2006/ 130628
PCT/ US2006/ 021 59 T - RL2
R ERgToLeBodMEn R o maGne i Aogbolyipny g mula XXl
"C(OR12, - C(=NCal kyly) 2, or Ra5 H /K N \R16 O RI0

R12 is hydrogen Aaryld h t C,;}ecl al kyl ,,
het er ocy & NowFi u% or} TRT
het er ocycl oal g;'(é i deftyl, and opt Ron& | yosubst i tuted

wth 1-3 J groups, or a first Rl12 and a second R12,
together with the nitraggmulooui ch they are bound,
forma nono- or bicycliT ring systemoptionally

a pharasdcelitidfg abyeptatic dalfl<s8WRSs or ester thereof; wherein:
RY is a bond or difluoromethylene;
R' is hydrogen, optionally substituted aliphatic group, optionally substituted cyclic .
group or optionally substituted aromatic group;
R? and R® are each independently optionally substituted aliphatic group, optionally
substituted cyclic group or optionally substituted aromatic group;
R3, R5 and R7 are each independently:

optionally substituted (1, 1- or 1,2-)cycloalkylene; or

optionally substituted (1,1- or 1,2-) heterocyclylene; or

methylene or ethylene), substituted with one substituent selected from the
group consisting of an optionally substituted aliphatic group, an optionally substituted
cyclic group or an optionally substituted aromatic group, and wherein the methylene

or ethylene is further optionally substituied with an aliphatic group substituent; or;
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R10 is al kyl, cycloal kyl, aryl, aral kyl, heterocyclyl,
het erocycl yl al kyl, heteroaryl, heteroaral kyl,
w@ a00b030s28 kyl , or carboxam doal kyl, and i s optPONEE1096/021003
substituted with 1- 10 3 hydrogens J groups; R15 is
al kyl, cycloal kyl, aryl, aral kyl, heterocyclyl,
het erocycl yl al kyl, heteroaryl, heteroaral kyl,
car boxyal kyl, or carboxam doal kyl, and is optionally
substituted with 1- 3 J gggups; and R16 is hydrogen,
al kyl, aryl, heteroaryl, cycloal kyl, or heterocyclyl.

& Henth Qb5 sBSREEad

Ra, BB, KB AR Wq@%@ R R T A

aliph&ticgieupR 0 R 0 R Formul a XXV or a pharmaceutically
acceptable salt, solvate or ester thereof; wherein 20

epresents CHO or B(OH)2; R represents |ower alkyl,

o-l ower al kyl, cyano-I|ower al kyI | ower al kyl t hi o-

rylr|s§1;3,§1¥tugdar%on%c§/"‘ﬁé %Eé%{té:‘&b I OB &Ju%bf%ﬂlg/ substituted

er oar al kyl
mumaydnenadah@terb@m o k)pmna;lly F@bsntpteelsmwtt@ycﬂ@m@zawchlenyl

wheigh YRR LEA L S B P Lok
C(O):MNtRPaJH@n(d)@MmOnaykgdd tcamdilldR3th|eep®(eQ)d\d\(1Rs) Ry-GH{OY®@)HRR

o R <SR BB, SO SRR S s an

is 0 @006/ 130628 PCT/ US2006/ 021003 -60 R4 represents | ower

aIkyI, hydr oxy-1 ower al kyl, [ ower cycl oal kyl -1 ower

mnvae yl, carboxy-lower alkyl, aryllower alkyl, |ower
al'kyl t hi o-1 ower al kyl, cyano-I|ower al kylthio- |ower
al k aryl -1 ower al kylthio-Iower alkyl, |ower

hydr oxy- | ower | ower al kyl t hi o-1 oyer

atylis Sibitiukad dlkyl; teey I iso o epALRT & potirally
subs?v{é%ﬁ%g‘ Q%Ye\"i’ig O%ﬂé‘?‘{&%fst Bhé ¥t RNipS- nQ‘Wrns @&H?}Qneoéuﬁs‘ﬂﬂﬁéd with one

represents 'hy @%en or "l ower al ky R7
substmmmsembteldoﬁmn th lgyoup b@xmtamg \&ar opsiorslly substltuted aliphatic
car box

groupy @ l?w\ 3{ S%Aﬁ(&é&ﬂ(%& c?r %i/ Ig}ﬁ{lmqilg%stltuted aromatic
groUpepncem:snltbwaath)ddamWns flhgh@r opjionalixesubsfiijad with an aliphatic

group sul?)sz( %er(w)t\/\%F Ralskélptlo%llyag%lsf LRl iphahdy! ; and

In another embodiment, the compound is a compound of Formula XXV

aryl or Iomr& oal kyl ; R5 represents | ower
k

M

K AZ H W
Tz \V)\rr A1 \(

o L
Formula XXIV

or a pharmaceutically acceptable salt, solvate or ester thereof; wherein:

W is:
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RO represents | ower al kyl carbonyl, carboxy-I| ower

al kyl car bonyl, aryl carbonyl, [|ower alkyl sul phonyl,
waeopbasldephonyl , | ower al koxycarbonyl or aryl - | PEEDS2006/021003

al koxycarbonyl. 15 In another enbodi ment, the conpound

is a conpound of Formula XXVI P6 P5 P4 P3 P2 P1 O R5

YOR NN ~-NWNQ N" B-1MNI-YHORI HOHR6 a

b Formula XXVI or a pharmaceutically acceptable salt,

sol vate or ester thereof _gpherein B is an acyl

derivative of formula R11-C(O - wherein R11 is Cl-10

al kyl 20 ogtional | ygsubstidg uted vw)thzzcar boxyd; or Rll

is @ or i‘gykz o%%fm ar @hkyl Jdonalll R? R

/u\sub itute thra €16 al afs orﬁ wien —g!
2R253Fcefr;bbxy( r)aldyl;: bbsOori: F25 R, ;wheR'
present Is CL.6 alkyl, or carboxy(lower)alkyl; Y is
—P nﬁooa/ 13@?% b 'SZQSE/ 12%%§¥L2 6(1:3_%3 eycl oal
| - is Cl1-10
(O)ra'F ;. &0 cyc‘r%eﬁgk‘l’s I92\(/)“0:{ a>gtoup of formula: 'O
-N H\ R2 wherein R2 is C1 _10 al kyl or C3_7 cycl oal kyl
ophii®0@ry substituted with car boxyl 5 C6 or C10

aryl ; or C7_16 aral kyl; or Wis a g of fornul
- xeach RLis mydrogy, alkox%//, or aryloxy, or each u'pls an oxygen gtom and

together with the boron, to which they are each bound, form a 5-7 membered ring,
wherein the ring atoms are carbon, nitrogen, or oxygen;

each R? is independently hydrogen, alkyl, alkenyl, aryl, aralkyl, aralkenyl,
cycloalkyl, cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl, heterocyclyl,
heterocyclylalkyi, heterocyclylalkenyl, heteroaryl, or heteroaralkyl, or two R? groups,
which are bound to the same nitrogen atom, form together with that nitrogen atom, a
5.7 membered monocyclic heterocyclic ring system; wherein any R? carbon atom is
optionally substituted with J;

J is alkyl, aryl, aralkyl, alkoxy, aryloxy, aralkoxy, cycloalkyl, cycloalkoxy,
heteracyclyl, heterocyclyloxy, heterocyclylalkyl, keto, hydroxy, amino, alkylamino,
alkanoylamino, aroylamino, aralkanoylamino, carboxy, carboxyalkyl,
carboxamidoalkyl, halo, cyano, nitro, formyl, acyl, sulfonyl, or suifonamido and is
optionally substituted with 1-3 J' groups;

J' is alkyl, aryl, aralkyl, alkoxy, aryloxy, heterocyciyl, heterocyclyloxy, keto,
hydroxy, amino, alkanoylamino, aroylamino, carboxy, carboxyalkyl,
carboxamidoaikyl, halo, cyano, nitro, formyl, sulfonyl, or sulfonamido;

L is alkyl, alkenyl, or alkynyl, wherein any hydrogen is optionally substituted
with halogen, and wherein any hydrogen or halogen atom bound to any terminal
carbon atom is optionally substituted with sulfhydryl or hydroxy;

A'is a bond;

R* is alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroaralkyl, carboxyalkyl, or carboxamidoalkyl, and is optionally substituted with 1-

3 J groups;
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wherein Xis CHor N, and R2' is C3_4 al kyl ene that
joins Xto forma 5- or 6-nenbered ring, said ring 10
W@pits0osmk8 y substituted with OH, SH, NH2; car bp&lIUS$2006/021003
R12; OR12, SR12, NHR12 or NR12R12' wherein R12 and
R12' are independently: cyclic C3_16 al kyl or acyclic
ClL 16 al kyl or cyclic C3_16 al kenyl or acyclic C2-16
al kenyl, said al kyl or al kenyl optionally substituted
with NH2, CH, SH, hal o, 0[58(_:arboxyl; said al kyl or
al kenyl optionally containing at | east one heteroatom

selgct e 15 independently from.he group. conshstin

of FEGAEER® At BB hidfb i THE IR B AR ke
cyclm_alkﬁ]ﬂ,%yagalkyl/lilk{lcaldglml, heteropiclyh nwtérpct:)yc:’.)w?ﬂsylj hetewdryl, or

R a , calr pox or
het@&?%@ﬁ“&v\%f);téqq?ﬁl‘( ?U%Sgﬂﬁedsgpglﬁﬂo‘?grgpg?’kyl yopt ionally

_cor)(iaiarl'bcn@i,lﬁﬂ:(H)(f@HS{-@geSh@t@‘ﬂ(@M)@m sel ect e]gl 0 s

In engent m e gro cansi st.l n :

N FEDRCERHoudy 1 A I BT G sy, inetsrstychitik,
hetéoahykydr rrr%eér@%ampm b@?@c#gﬁoﬁmmbﬁitytthb(ﬁwitlf econgrobps; 6-,

or - ere rrn (6] CyCl | C em or

et baperagen ki oyl b Regidurily T saiialy, heteroary,
heté@bf?lkyﬂ,?lé@d(awbﬂ,r Eéﬂlé?oc&?dnoﬁ,glf%@%a??lkémmgbct(b)ﬂﬁ -S0;R™, or

calr bQ ower ) a ; .or r , Or e ocC ,
car S s P s GRaes W L i ipact Rada Zorjasether
witt@leedtont e whharé\earel BRB AR L hifoddrPEBrtiAing MsHd- or bicyclic
. consisting 25 of: O, S anjj NN Qis a group of the
rings gystRIM QPtiqnslly serstiiied wih ATy 93986/ 021003 - 62- -1 Z

RIR™ XjsWaidyei Bry iavallftl Hetd¥ocyolil s MRtevocydhikyE Hetefdarfl, or

al kyl or C1.6 al kenyl both optionally substituted with
hetereailigl: hal o 5 and when Z is CH, then R13 is H CF3;

CR2Ch3:a BbRd,RicH,- CHf )=, RE4o0 =, R1L&(0)-NRE WYL 4 'or -S(ORRR)-,

or . CC}.NaI—I- R14 V\,hezr ei nﬁﬁlﬁnéé‘g4' ar(e)l ndgp?%ng(rent I((;D-/% )
wherptl B giems defiged koves 10 al kyl or acyclic Cl_10 al kyl

or £YGsi g3 _1@nal Kapikyl,0r caGoskyiC %&Qkﬂélﬁiﬁ[‘}"hhetel\rlgayclyl,

sai d al kyl "or al'’kenyl optionally substijuted wt ,
heteyqcyaylelkia hetesparylaristsrgaralkyhi-@Ro oalI-RYR)or whemRingNy carbon

atofRk bRAGHHIY sGRStAEMWRE JalvhbRAPR? RNR d¥Rhed asbwmn sel ect ed
i ndgpendently fromthe group consisting of: 0, S, and

N, Aoris RPONd@H R14' are independently C6 or ClO0 aryl or

C7.16 aralkyl optionally supstituted with Cl.6 al kyl,

NH2, OH, SH, hal o, car bo&“w car boxy( | ower) al kyl or
RQ

R is alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroaralkyl, carboxyalkyl, or carboxamidoalkyl, and is optionally substituted with 1-

3 J groups;
M is alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,

or heteroaralkyl, optionally substituted by 1-3 J groups, wherein any alkyl carbon
atom may be replaced by a heteroatom;

V is a bond, -CHa-, -C(H)(R™)-, -0-, -S-, or -N(R"")-;

R" is hydrogen or Cy.3 alkyl;

K is a bond, -0-, -S-, -C(O)-, -S(0)-, -S(0)-, or -S(O}(NR")-, wherein R" is as

defined above;
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substituted wth a further C3_7 cycloal kyl, C6 or C10
aryl, or heterocycle; said aryl or 15 aral kyl
Wopsasmkd y contai ning at | east one het er oat onPGEUSIDE 21003
i ndependently fromthe group consisting of: 0, S, and
N, said cyclic alkyl, cyclic alkenyl, aryl or aral kyl
being optionally fused with a second 5-, 6-, or
7-membered ring to forma cyclic system or
het erocycl e, said second nggng bei ng optional ly
substituted wth NH2, OH SH, halo, carboxyl or 20
car 10 hky bst 12M 18 teher_ 2
cyc gga(\IyFI(% 1\%{%% %!}l(gﬁylﬂj : &Myﬁ?&( érg)lgaycl ﬁ |’dC€8}F\7’
C(=N@aky)R".rigy opti onal | y containing at |east one
het er,gat om sel ected independently fromthe group
cqpsi kjg of: 0, S, and N, or R14 and R14' are
R16i/nd pendenfTy Cl_4 al kyl which when joi ned t oget her
with No fdt'f;a 3 to 6-menbered nitrogen-containing

(L 0P 4 s Bt Befoayt ek PesBiedvt ey, or

hetprd@yblsakyltmahyly\laﬁm |sZo;bt$bn6Hy stiheifut&] JithS1-8 QK gre0ps-@ma nnet R™

id
and 5 a3y AL Fpeliorithghe PlieaPyp wlisbineY eisbaiinenTorm 2 ono-
or us:ayduewg sﬁtemmonéuy%akéfed b@H( E)deﬂwps O R14;

4R14' R14' are, as
o B 1ol SIS is Seplph MEFBRAL sy NSl heteroary,
hetfeﬁfawkﬁ caEd2AROY, bBG&BSXMbMOQﬁd B20diddally Substifdled with 1-
R16 wherein R15 and R15 are independently
3h&r°99”sa1j9f%‘>?§ and Rl is as defined above. In the
abQV1é1§BFRWC§dIdSalI€W Lkir?l @f‘allg}l' W%&ér&%lﬂﬁkﬂl K&etoaryl,
P4 3, P2 an

the terns
hetegogrrlieyl GRED %??ﬁ"ﬁ%' Q& Fafopyadeakylgand is °R¥'8H9®1%HQ§H‘&F?‘§/W"'“ 1-
3 Jigrewps; bpdt hose skilled in the art. Thus, the actual
structure of the conmpound of Fornmula XXVI is: RS i O
R3 TI° 6 Wdpasn. gk, Ay hetaroany, cpgloriky, qidieierogyciyl.

In another embodiment, the compound is a compound of Formula XXV

R’ 0O R* RS
Rs/w)uﬁrw)uﬁr%
Formula XXV

or a pharmaceutically acceptable salt, solvate or ester thereof;

wherein
E represents CHO or B(OH)y;

R' represents lower alkyl, halo-lower alkyl, cyano-lower alkyl, lower alkyithio-
lower alkyl, aryl-lower alkylthiolower alkyl, aryl-lower alkyl, heteroaryliower alkyl,
lower alkenyl or lower alkynyl;

R? represents lower alkyl, hydroxy-lower alkyl, carboxylower alkyl, aryl- lower
alkyl, aminocarbonyl-lower alkyl or lower cycloalkyl-lower alkyl; and

R® represents hydrogen or lower alkyl;

or R? and R?® together represent di- or trimethylene optionally substituted by
hydroxy;



I n anot her enbodi nent, the conpound is selected from

the group consisting 10 of: RPROQ t Il Il NIINOOO
wa2206fps28 ~O 3 n~YN NP N C'S 0 _ 1J 0 CF6PCDUY2006/021003
N O QIII N OOO N NO~M o0201"\ ~O

WD 2006/ 130628 PCT/ US2006/ 021003 - 64 HFY~ "O# ~~a' o
-] 14~00 | 000 Q50 110 OCoON OO I ON/

d~° 04CO0y O Ol OetFlecyf \ NN .N ~ON OO
(\J/ OOV~ ~0 ~1f 0110( ~ggpO~NQa NNI _ _ 1l O

GINO- ,Hgc o' NpooHPO0%I4 NFVC |
R* represents lower alkyl, hydroxy-lower alkyl, lower cycloalkyl-lower alkyl,
carboxy-lower alkyl, aryllower alkyl, lower alkylthio-lower alkyl, cyano-lower alkylthio-
lower alkyl, aryl-lower alkylthio-lower alkyl, lower alkenyl, aryl or lower éycloalkyl;
R® represents lower alkyl, hydroxy-lower alkyl, lower alkylthio-lower alkyl, aryl-
5  lower alkyl, aryl-lower alkylthio-lower alkyl, cyano-lower alkylthio-lower alkyl or lower
cycloalkyl;
R® represents hydrogen or lower alkyl;
R” represent lower alkyl, hydroxydower alkyl, carboxylower alkyl, aryl-iower
alkyl, lower cycloalkyl-lower alkyl or lower cycloalkyl;
10 R® represents lower alkyl, hydroxy-lower alkyl, carboxylower alkyl or aryl-lower
alkyl; and
R® represents lower alkylcarbonyl, carboxy-lower alkylcarbonyl, arylcarbonyl,
lower alkylsulphonyl, arylsulphonyl, lower alkoxycarbonyl or aryl-lower
alkoxycarbonyl.

15 In another embodiment, the compound is a compound of Formula XXVI
P6 P5 P4 P3 P2 P1

H Y O R3 A
/N N /l\"//N\‘)j\N/‘\”/W‘N’Q .
B R H O H
4

L dL “b
Formula XXVI
or a pharmaceutically acceptable salt, solvate or ester thereof; wherein

B is an acyl derivative of formula R44-C(O)- wherein R4y is Cl-10 alkyl

20  optionally substituted with carboxyl; or Ry is Cg or Cqg aryl or Cy.4¢ aralkyl optionally
substituted with a C+.s alkyl;

aisOort1;

Rs, when present, is carboxy(lower)alkyl;

bisOor1;
25 Rs, when present, is Cq.s alkyl, or carboxy(lower)alkyl;

Y is H or Cygalkyl;

R4 is C4.10 alkyl; Cs.49 cycloalkyl;
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F50 0O ~~ ~-N~ NN N'"HOO ~p ONN o0 ~a 6 "' , X44
,~INI f400 11 =11 NO IINO- ~pO~~~00O0rv
Wa2006/130638 CN ~a® N O / N ~N OHf/~~ NO CQ/ushe6021003
/| 0 O~-O0OK~ ~NI WO OO OONO (~yN HOOO

.5, , \\D 2006/ 130628 PCT/ US2006/ 021003 -65 Qt O
cx D N~ IIDI O O1~N,.ONOO OF may 0 0-Y N,
Fp OV-0 CD1 SCE QYR IYo Ollxl K51 O}~0O0 I ~

al O~ /~Df 110 Oltp~ jlél1(_1 ~N ~ O

R3 is C1-10 alkyl; Cs.10 cycloalkyl;
W is a group of formula:

o)

Rz

wherein Ry is Cy.10 alkyl or C37 cycloalkyl optionally substituted with carboxyl;
Cs or Cyp aryl; or Cy.4¢ aralkyl; or
W is a group of formula:

o]
s
Rz

Ro' is Csz4 alkylene that joins X to form a 5- or 6-membered ring, said ring
optionally substituted with OH; SH; NH2; carboxyl; Ri2; ORj2, SRy2, NHRq2 or
NR12R12' wherein R4z and Rq2’" are independently:

wherein X is CH or N; and

cyclic Cs.16 alkyl or acyclic Cq.46 alkyl or cyclic Cs.4¢ alkenyl or acyclic Cs.46
alkenyl, said alkyl or alkenyl optionally substituted with NH,, OH, SH, halo, or
carboxyl; said alkyl or alkenyl optionally containing at least one heteroatom selected
independently from the group conéisting of: 0, S, and N; or

Ri2 and Ry’ are independently Cs or Cqo aryl or Cr.4s aralkyl optionally
substituted with C4.5 alkyl, NH2, OH, SH, halo, carboxyl or carboxy(lower)alkyl; said
aryl or aralkyl optionally containing at least one heteroatom selected independently
from the group consisting of: 0, S, and N;

said cyclic alkyl, cyclic alkenyl, aryl or aralkyl being optionally fused with a
second 5-, 6-, or 7-membered ring to form a cyclic system or heterocycle, said
second ring being optionally substituted with NH,. OH, SH, halo, carboxyl or
carboxy(lower)alkyl;, Cs or Cq aryl, or heterocycle; said second ring optionally
containing at least one heteroatom selected independently from the group consisting
of: 0, S, and N;

Q is a group of the formula:
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~( N,HHNat 4dpHN- o000006-~1-01 cl~H
QNRawo oo 0O0O-5N OO0111 000Oa Oof 400
wOo D6/180620-4 Di a-b 00 at | o ~D D1~ 'V "N N-EIFUS2006/@21003

O0OO0OO0OO0OI-SCH3 I Il YYYY~~~ O~Nd I3 00Q
Q li'" ~5, t , W 2006/130628 PCT/ US2006/ 021003 -66
HP CFcb O OM o oft, 0 ~1J~-Noo C:,NQ I N 1G~
N' OOOly,

-02 -

Ry

/Z ‘\,R13

X

wherein Zis CH or N;

XisQorS;

R is H, Cqsalkyl or C4.5 alkenyl both optionally substituted with thio or halo;

and

when Z is CH, then Rq3 is H; CF3; CF2CF3; CH2-R14; CH(F)-R14; CF2-Rua;
NRR14"; S-Rqg; or CO-NH-R44 wherein R4, and R44' are independently hydrogen,
cyclic Cs.10 alkyl or acyclic Cq.19 alky! or cyclic Cs.19 alkenyl or acyclic Ca.q0 alkenyl,
said alkyl or alkenyl optionally substituted with NH,, OH, SH, halo or carboxyl; said
alkyl or alkenyl optionally containing at least one heteroatom selected independently
from the group consisting of: 0, S, and N; or

R4 and R44 are independently C¢ or Cqp aryl or Cy4s aralkyl optionally
substituted with Cq alkyl, NHz, OH, SH, halo, carboxyl or carboxy(lower)alkyl or
substituted with a further Cs7 cycloalkyl, Cs or C4, aryl, or heterocycle; said aryl or
aralkyl optionally containing at least one heteroatom selected independently from the
group consisting of: 0, S, and N;

~ said cyclic alkyl, cyclic alkenyl, aryl or aralkyl being optionally fused with a

second 5-, 6-, or 7-membered ring to form a cyclic system or heterocycle, said
second ring being optionally substituted with NH,, OH, SH, halo, carboxyl or
carboxy(lower)alkyl or substituted with a further Cs7 cycloalkyl, Ce or Cqq aryl, or
heterocycle; said second ring optionally containing at least one heteroatom selected
independently from the group consisting of: 0, S, and N;

or R4 and Rq4" are independently Cq.4 alkyl which when joined together with N
form a 3 to 6-membered nitrogen-containing ring which is optionally fused with a
further C3.7 cycloalkyl, Cs or C4p aryl or heterocycle;

with the proviso that when Z is CH, then R43 is not an a-amino acid or an ester
thereof;

when Z is N, then Ry3 is H; carboxy; Ci. alkyl optionally substituted with
carboxy; CH>-R14; CHR14R14’; CH(F)-R14; O-R44; NR14R14’ or S-Ry4 wherein R4 and
Ri4’ are as defined above; or

Q is a phosphonate group of the formula:



0 11C N NN110 O'Vxx Ng O N\1 CFl O= 11 N II("

OX I i 'l O0OOcHC CHy, ~ HO~YR~0 o0-, OoO
wW@2®6@B0628 -F \ ONN ~Ng~rNF OO C O |Itekr@/NSD®06/021003
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5 or a pharmaceutically acceptable salt, solvate or
ester thereof. The surfactant in the pharnmaceutica
formul ati ons of the present.,invention enhances
wetting of the present coﬁ%gunds by aqueous systens
(as in a mamal) 10 and énproves the dissolution rate
of the conmpounds to rende "a greater quantity of the
conmpound avai l abl e for puibon than is available in
a formul ation of the presdnRieonpounds that does not

i nclude a surfactant. Any armaceutically

wherein Ris and Ry are independently Cs.p0 aryloxy; and Ry is as defined
above.
In the above-shown structure of the compound of Formula XXVI, the terms
5 P6, P5, P4, P3, P2 and P1 denote the respective amino acid moieties as is
conventionally known to those skilled in the art. Thus, the actual structure of the
compound of Formula XXVI is:

5 Y 0] R3
o) R |
N W Q
N ~y
é N
B”] N H
H H
O], R4 0

a .

RG

In another embodiment, the compound is selected from the group consisting
10 of
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nonost earate, nediumchain triglycerides,

pol yoxyet hyl ene gl Kyl etdhers, and polyoxyetﬁyFEne

st earat es-. A@dit¥onaL U|tabP@¢“surf ctantsrqre Y

di scussed | ater. ernaceut; rnula "

the present in y b qh tre °and
er eases%dlsord [ di hgNt°hose soé+CX§d

m[EﬁlE |n act|V|ty 20 gﬂpr [ iting

eMs noacn¢V|tw in a sub One exa e of such

,;Y%fsofder I's pr feratlve »-ases such #As«cancer,
|nnune dis viral w’;eases, funga c*scllseases
oIoglcaL/neurSUegeneratlve di sorders, arthritis,

|nflannat|on an@gmprollferatlve (e.g., oc

*onal o &l opegi*a and cardi oga scu

Nseas and dlsord méy

113, 974, ic
eﬁein. Another ex n%c dis e
mul at i ons

N .
5afed u3|ng t
@ " he present nz)%* (
i nfParmat ory di mase, such a )

r tion, graE v.. host dlse
rhé nat0|d art i nfl ammat ory bowel di sease,
at opi ¢ der mat i |s ps iasis, asthma, allergies,

nu*@%ple cl er of flxed drug eruptions, cutaneous
del/ayeds tiype h |t|V|ty responses, tubergyloid%
k§é2u§y¥(typéﬁ? aﬁefes and W?Tal ni ngiti'§

YerY ¢ N of

d;sease t t be tre te

%i'ng the p naceutlcal for t of th
ention is~a< cardi ovas ?s
/anple of azﬁ' ease t hat \be tr ate the
pm %naceutlcaIuJornuIatlons t he present nventlon .

is agcentral neQQGUS sysi em 2 di sease, such as

depfé55|9 cognit i ve, fancti onAdi sepsa,
neur ' ratiyl sedse suC rklnsonW@%
d| se X, seni l Qtd a su fei ner's se

ank psy hosi s¥o org ic oM . Qt'er exanp i
ases that n be treateddSing the a%? U i g3
mul at i ons ft he present~jhvention ar seases
cwaﬁgcterized bone Iosst:guch 30 as osté655r03|s
gi iyl val di seases, such as gingivitis and
perlodoﬁbftls nd di seases char act |zed by excessive

cartil age: r|x radati on, suc

osteoan% and rthhgumat oi d arthr tl

2006/ 00 2&% -6 ZDY\@
HE

?{ I ‘-gc O-L ’



O her than in the operating exanples, or where
ot herwi se indicated, all nunbers expressing

w@aati3deees of i ngredients, reaction conditi oNnBCT/HAHOGER1003

forth used in the specification and clains are to be
understood as being nodified in all instances by the
term "about." WO 2006/ 130628 PCT/ US2006/ 021003 -69
DETAI LED DESCRI PTI ON The present invention provides
phar maceut i cal fornulationé conprising at |east one
(one or nore) conpound of 8rnu|ae [ -XXVI and at | east
one surfactant. 5 Such fordrul ati ons can be useful for
i nhibiting HCV protease angiQr capthesin activity and
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Internatlonaf\ publlcatlo /06226 ?Miﬁ d July
31, 2003 nples of 0
conmpoungsy di c os S publlca Iud@f“MD
2006&%?% eT/ 82006/ 603 - 70- “Ph Rle ~~ O N~N X

WO H0 | i ~N 00 0,0 M J- NN N
OI\/EOW%HO(R—t uty1, X:NHEC)VI\/%((E: ’
| sobut X =t- bu , X = =
Trlchl QQH?PQCXN%% M,

0

O
N~ X m NNJk 4, O oo@&(y 00O
Me O xiOtBu) K@S = X FL BB (X =
NH2) Q‘g& = NHMe) %k 2) Sq%(&,p o
d




tOp OC I NS NNN NHZ H HOH
W(I\N/E({O%O N./~N N N OH I—I(IJGO:OOpHOO-OOgla’(pMeO
> /130 O Np Fp Ol MB O NANNO N M = f MINUSHH0OAH21003
OOHOKH 0OOOOHOOM O M W 2006/ 130628

g PCT/ US2006/ 021003 -71 ss lIl~s s, M pNuNONDO
M 0,,6 Np HOHOM /° NJ1 NOH Me~~ /11~ NN N~ N
X 9OOHOOOOHO OO M (X =NH2) (X = Nw2)
(X =NHVe) (X=0H) (66" M 100 OM ne OX NNN
N~N Nve2 11- HOHp HOOOOHM Vv df N~ ~L ~ ~
Il\\I/EN&Oﬂ MeT Me I H 00 OO0 ( I MO

g o
HE O o, Y
& N\n,N ° o :?Eﬂ W [}]o( L0 %6\53\ W%
NQ&O& % \/\/\) e Haéna oy
o e
mﬁ; ﬁ(H waf® Nj\”q S
1 ! 0° ; Hy [ oo ‘\Z/F @ o %m)ok’r
O:E 3 Y ‘:’Zd 'Hg"\*f 0
E o A g
*‘%{"‘* 2"*2 ’ MR O | 2GHZ ,

or a pharmaceutically acceptable salt, solvate or ester thereof.
The surfactant in the pharmaceutical formulations of the present invention
enhances wetting of the present compounds by aqueous systems (as in a mammal)
10  and improves the dissolution rate of the compounds to render a greater quantity of
the compound available for absorption than is available in a formulation of the

present compounds that does not include a surfactant. Any pharmaceutically
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Me Me Mel ~ Me Me (X = QBu) Me (X = OH (X = NH)
(X =Nve2) Me (~s Ph sli M HOHpPOHOHPHDO
WG00sI 13BN N N-N X R O{N~ N )1 N NJLN OH 0 0 BCHUS20d/@1003
' 00OHO OM OM (X = 0OBu) (R=t-butyl) (X =
OH) (R = Isobutyl) (X = NH2) (X = NMe2) (X = NMeOWe
WO 2006/ 130628 PCT/ US2006/ 021003 -72 s s | | Os
\

)

7 , S

ppl HGOQMHOHOUUW NH NILN NMe2 X N./ N -
NNwvw2 HOOOHDO I\/|5=+I\/|e6 O1 (NO MTMe M M Me
Me (X = M, Y =CH2Me) (X"="QAc, Y = Me) \ Mew Me MNAL

accl\c/a%ta%?e g'ur%c%n'?ﬂ%tl\l/r%proov’e\lg vae{}llng o'?lﬂge ’alr'\é%ént compounds may be used.
Non-limiting examples of suitable surfactants include sodium lauryl sulfate, stearic
acid, monoethanolamine, docusate sodium, sorbitan fatty acid esters,
polyoxyethylene sorbitan fatty acid esters, ethoxylated aliphatic alcohols, propylene
glycol monocaprylate, glycerol monostearate, medium chain triglycerides,
polyoxyethylene alkyl ethers, and polyoxyethylene stearates. Additional suitable
surfactants are discussed later.

The pharmaceutical formulations of the present invention may be used in
treating HCV and other diseases/disorders, including those associated with
cathepsin activity and/or for inhibiting cathepsin activity in a subject. One example of
such disorders is proliferative diseases, such as cancer, autoimmune diseases, viral
diseases, fungal diseases, neurological/neurodegenerative disorders, arthritis,
inflammation, anti-proliferative (e.g., ocular retinopathy), neuronal, alopecia and
cardiovascular disease. Many of these diseases and disorders are listed in U.S.
6,413,974, the disclosure of which is incorporated herein.

Another example of a disease that can be treated using the pharmaceutical
formulations of the present invention is an inflammatory disease, such as organ
transplant rejection, graft v. host disease, arthritis, rheumatoid arthritis, inflammatory
bowel disease, atopic dermatitis, psoriasis, asthma, allergies, multiple sclerosis,
fixed drug eruptions, cutaneous delayed-type hypersentitivity responses, tuberculoid
leprosy, type | diabetes, and viral meningitis. Another example of a disease that can
be treated using the pharmaceutical formulations of the present invention is a
cardiovascular disease. Another example of a disease that can be treated using the
pharmaceutical formulations of the present invention is a central nervous system
disease, such as depression, cognitive function disease, neurodegenerative disease
such as Parkinson's disease, senile dementia such as Alzheimer's disease, and
psychosis of organic origin.

Other examples of diseases that can be treated using the pharmaceutical
formulations of the present invention are diseases characterized by bone loss, such
as osteoporosis; gingival diseases, such as gingivitis and periodontitis; and diseases
characterized by excessive cartilage or matrix degradation, such as osteoarthritis
and rheumatoid arthritis.
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DETAILED DESCRIPTION

The present invention provides pharmaceutical formulations comprising at
least one (one or more) compound of Formulae I-XXVI and at least one surfactant.
Such formulations can be useful for inhibiting HCV protease and/or capthesin activity
and have good dissolution characteristics to facilitate absorption of the compounds
of Formulae I-XXVI1.

Suitable compounds of formula | are disclosed in PCT International
publication W003/062265 published July 31, 2003. Non-limiting examples of certain

compounds disclosed in this publication include:
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or a pharmaceutically acceptable salt, solvate or ester thereof.

In one embodiment, the HCV protease inhibitor is selected from the group

< 7 H O
Q\(N NH,
H H
>y e \q
O =
A

and pharmaceutically acceptable salts or solvates thereof.

consisting of

Formula la

The compound of formula Ia has recently been separated into its
isomer/diastereomers of Formulas Ib and Ic. In one embodiment, the HCV protease
inhibitor is selected from the group consisting of the compound of Formula lc and

10  pharmaceutically acceptable salts or solvates thereof as a potent inhibitor of HCV

NS3 serine protease.
CHs \V/CH3 CHs_CHs

Formula Ib Formula lc
The chemical name of the compound of Formuia Ic is (1R,28,5S)-N-[(1S)-3-amino-1-
15 (cyclobutylmethyl)-2,3-dioxopropyl]-3-[(2S)-2-[[[(1,1-
dimethylethyl)aminojcarbonyl}amino]-3,3-dimethyl-1-oxobutyl]-6,6-dimethyl-3-
azabicyclo[3.1.0]hexane-2-carboxamide.
Processes for making compounds of Formula | are disclosed in U.S. Patent
Publication Nos. 2005/0059648, 2005/0020689 and 2005/0059800, incorporated by
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reference herein.

Non-limiting examples of suitable compounds of formula 1l and methods of
making the same are disclosed in WO02/08256 and in U.S. Patent No. 6,800,434, at
col. 5 through col. 247, incorporated herein by reference.

Non-limiting examples of suitable compounds of formula Il and methods of
making the same are disclosed in International Patent Publication W002/08187 and
in U.S. Patent Publication 2002/0160962 at page 3, paragraph 22 through page
132, incorporated herein by reference.

Non-limiting examples of suitable compounds of formula IV and methods of
making the same are disclosed in International Patent Publication W003/062228
and in U.S. Patent Publication 2003/0207861 at page 3, paragraph 25 through page
26, incorporated herein by reference.

Non-limiting examples of suitable compounds of formula V and methods of
making the same are disclosed in U.S. Patent Application No. 10/948,367 filed
September 23, 2004, and the preparation of the compounds are detailed in the
experimental section of this application set forth hereinbelow.

Non-limiting examples of suitable compounds of formula VI and methods of
making the same are disclosed in U.S. Patent Publication Ser. No. 2005/0085425 at
page 3, paragraph 0023 through page 139, incorporated herein by reference.

Compounds of formula VII-IX are disclosed in U.S. Patent Application Ser.
No. 10/993,394 filed November 19, 2004, and the preparation of the compounds are
detailed in the experimental section of this application set forth hereinbelow.

Non-limiting examples of certain compounds of formula VII disclosed in U.S.
Patent Application Ser. No. 10/993,394 are:
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or a pharmaceutically acceptable salt, solvate or ester thereof.

Nonlimiting examples of certain compounds of formula VIIi disclosed in U.S.
Patent Application Ser. No. 10/993,394 are:
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or a pharmaceutically acceptable salt, solvate or ester thereof.

5

Nonlimiting examples of certain compounds of formula 1X disclosed in U.S.

Patent Application Ser. No. 10/993,394 are:
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or a pharmaceutically acceptable salt, solvate or ester thereof.

Compounds of formula X arg disclosed in U.S. Patent Application Ser. No.
11/065,572 filed February 24, 2005 and the preparation of the compounds are
detailed in the experimental section of this application set forth hereinbelow.

Non-limiting examples of certain compounds disclosed in U.S. Patent
Application Ser. No. 11/065,572 filed February 24, 2005 are:
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or a pharmaceutically acceptable salt, solvate or ester thereof.
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Compounds of formula XllI are disclosed in U.S. Patent Application Ser. No.
11/065,647 filed February 24, 2005. The preparation of these compounds is
disclosed in the experimental section of this application set forth hereinbelow.

Non-limiting examples of certain compounds disclosed in U.S. Patent
9  Application Ser. No. 11/065,647 are:
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or a pharmaceutically acceptable salt, solvate or ester thereof.

Compounds of formula XIV are disclosed in U.S. Patent Application Ser. No.
11/064,673 filed February 24, 2005. The preparation of these compounds is
disclosed in the experimental section of this application set forth hereinbelow.

Non-limiting examples of certain compounds disclosed in U.S. Patent
Application Ser. No. 11/064,673 are:
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Compounds of formula XV are disclosed in U.S. Patent Application Ser. No.
910 filed December 9, 2004. T
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Ompounds disclosed in U.S. Patent
Application Ser. No. 11/007,910 are:
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or a pharmaceutically acceptable salt, solvate or ester thereof.

Compounds of formula XVI are disclosed in U.S. Pateht Application Ser. No.
11/064,757 filed February 24, 2005. The preparation of these compounds is
disclosed in the experimental section of this application set forth hereinbelow.

Non-limiting examples of certain compounds disclosed in U.S. Patent
Application Ser. No. 11/064,757 are:
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or a pharmaceutically acceptable salt, solvate or ester thereof.

Compounds of formula XVII are disclosed in U.S. Patent Application Ser. No.
11/064,574 filed February 24, 2005. The preparation of these compounds is
disclosed in the experimental section of this application set forth hereinbelow.
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and
or a pharmaceutically acceptable salt, solvate or ester thereof.
Compounds of formula XVIII are disclosed in U.S. Provisional Patent
Application Ser. No. 60/605,234 filed August 27, 2004. The preparation of these
5 compounds is disclosed in the experimental section of this application set forth
hereinbelow.
Non-limiting examples of certain compounds disclosed in U.S. Provisional
Patent Application Ser. No. 60/605,234 are:
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or a pharmaceutically acceptable salt, solvate or ester thereof.

Compounds of formula XIX are disclosed in U.S. Provisional Patent
Application Ser. No. 60/573,191 filed May 20, 2004. The preparation of these
compounds is disclosed in the experimental section of this application set forth
hereinbelow.

Non-limiting examples of certain compounds disclosed in U.S. Provisional
Patent Application Ser. No. 60/573,191 are:
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presence o N i sof opi cal | y , 0B,
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deuterl Yorltritium or the replate nt of a carbon
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the scopeO this invention. It w e apparent to
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are-within Q
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Series, and in Bioreversible Carriers in Drug Design
(1987) Edward B. Roche, ed., Anerican Pharnmaceutica
wézsmeise28on and Per ganon Press. The term " pr o8CTA§2006/021003
means a conpound (e.g, a drug precursor) that is
transforned in vivo to yig4d-a 10 conpound of Fornul a
(I) or a pharnaceutically acceptable salt, hydrate or
sgvatre of __tjesconpound. The transforagion may ocgur
by various ech@nysns (e. g, by net’\%’b%or cheni ¢al
priocesses), “suc Las, for exanple, thri Jhyedrol ysi g

in bl ood. For~of |t he use of &
priovi ded hﬁéﬁ& Pli i and |W Stell pPro- ugs as
Ngvel vy Systens, " Vgl . 14 oh e A C
Synggg;ﬁ ries, and in 15 Egﬁg? erﬁlble Carrlers if n
Dr n, ed. Edward B. |R ri can

Phar macedut'i cal Associ ati on |and Perganon Press, 1987.

Fdr exanple,_ | conmpound |of Fornmul a gr a
[

phar maceut i cal cceptable salt, h??r: or sol vate
of| t he conpounrg cgnbtai,ns a|carboxylic ﬁ@%é fengti ona

grloup, a pro ganconprli se an estemn “By t he
replacenenﬁky&g%e ydr oger atonIOfQ%?ﬁa%e eigygrcup
wiith a ggougmsuch as, for exanple0 @§» C8)al kyl, (C2

CL2) hoxynmet hyl , 1- (4l éqgf w) et hyl havi ng
frlom 0 carbon atons, 1-
met hyl - 1-( Ikanoyloxy)-ethyl having'fromb5 to 10

cdrbon atong oxycar borjyl oxymet hyl_haying from 3
tg 6 carbon 3& 1 (alkcxycarbonyl ) yl having
from4 to 7c a -nHIwIJ 2t .
(alkoxycarbo y hgvi ng from oY8 Year bon
atijons, N ( ca %nw)anImnmthy i’ng>*tom 3|to
9 carbon At opt, (al kgxycar bgnydy-&in no) et hyl
havingggg &*to 10 car bon atog%;iﬂ hal idyl, 4 WD
2006/ 1 28\ PCT/ US2006/ 021Q0 otonolactonyl
ganna-butvrolacton 4-yl,

di|-N, N (Clo Iamno(CZ-CS)aIkyI Y(%@

f1}- di met hyl ns thyl), carlbanoyl - NH di
(a - C2)a|ky|c r panpy Cl-C2)aIkyI e | |no-
pylrrol i di @ Fpr g (IC2- C3) W?)%g@ h\m i Ke.
5|Simlar npound of Formita 9 coptains an

al lcohol ddhﬁﬁional group, g prodpufycan be formed Ry
t hie phasetent of the hydrio jq:éf Nbf t he al coho
grioup t group such as, for

(di-C6) al kanoyl oxynet hyl | 1-(((‘1-

C6)a|kanoyb%xgggzgyl <;§:>
1-imet hyl - 1- (o )alkanoyloxy)ethyl (

Cg) al koxycar lgo Xy g I
TDX nonet hy| éi%mh \(Aﬁ 10

N-{( C1- C6) oXy ar 0

Cqg)) al kano aran n Cl C4)a|kany| Oacyl and
a-lam no yﬁr”br a- am noacyl |- I wher e each
a-anﬁﬁg?? "group i s indepgn ;&Eﬁ? @Iected fromthg
nat ur atly curring L-am ng C»(CH)Z

resulting fromthe renoval of a hydroxyl group of the
hem acetal formof a



carbohydrate), and the like. 15 If a conpound of

Formula (1) incorporates an am ne functional group, a
wonromriags2ean be formed by the repl acenent of aproydisewen21003

atomin the amne group wth a group such as, for

exanpl e, R-carbonyl, RO caghonyl, NRR -carbonyl where

R and R are each |ndependently (G -G o)al kyl,

(C3=€7#)——cye 3 befzyt; carberyt—s—a
natural a- ﬁwﬁg%} ornaujw a am fpac
- C(OH) C(O) OY% epn 20 Yliis H, (Cl2C6)

benzyl, - P is (C. G@b\?ﬂ IH YB3
i's (Cﬂ- cg§§£%g acboxy (“1-C6)a[§§%)g o QHQ
ami no( C1- C4 Lkw mono- Nt or di - N, NJ( C1-

N

06) al kydm foal kyl, - C(Y4) Yb inYY4 is Hor methyl
andg iP5 no-N- or di- N N (N - afkylanlno
nnlpholin piperidin 1- yI Dr pyrr din-1-yi, and the
| i ke—"Sof vat eN reans a phypgica—assoctatyon Of &
cofrpound of pvention Wth 25 8ﬁ€

n

re
solvent nol e ngga Ihls physi cal asso€t n o nvol ve

valyi ng degre and coval N
in‘Iudlng%g;%BQg di‘hg. | I n cerﬂgﬁafg s™ he
solvate w capabl e of solatl Lof exanpl e when

one é{ﬁ?re wol vent nol ecul g gorporated in the
cryst tice of the crystal ;2§I|d "Sol vat e"
enconpasse both sol uti on-phase arfd™i sol atabl e
so[vates. Noji-[/AIMting exanples of suitaohe 30

sol vat es |ncﬁﬁo-<;}hanolates, nethané%ﬁgg%;>and t he
l'ike. "Fydrate" I'S,acsol vatle wherein t 0l went

no| ecul e i . i3/ 130628 PCT 83

-3pb5 One o he present co aray. al so

ex| st as, , converted te ~na sol .
Prepapgif solvates is gen own. Thus, fg
expnpley M [Caira et al, J. Eégxlcal Sci .
93(3), 601-611 (2004) descrlbe t he reparation of tjhe
so| vates qf antifungal Tluconazol n et nyl
acetate asv s 5 fromwater. i;% Ereparations
of | sol vat es” em sol yat e, hymanw a LH@ are
depscri bed éingﬁiﬁyanegonder et al &b&%ﬁ \V
PharnrsmeQEg o5(\)e articlle 12 (29@1)& 8 a doA L.
|, Chem Conmun., 603 (2001

Bi nghamoem
typi cal n-limting, procesxvﬁfrs ves dlssoIV|ng a

=

cojrpound Ji n desired anounts esired sol vent
(organic or water or mxturjes th f) at a higher

t han anbi gnty/Tenperature, gnd 10 cgol; the solutiagn
at| a rate éﬁiiziEent to forn1crystaﬁé h are ther]
i sjol at ed by’—standard met hqds. Anal yt- beqhnlquec
such as, fobry "N R spectrosc

priesence e lvent (or mater) Wystals as
a jsol vateyfer hydrate). "Efifectiy unt pr

"tlhera mical ly effective anDun ms nean

descr Me J_an anobunt of a canp d or a conp03|t|on

usied in the present inventlon effectlve in 15

i nhi biting HCV protease and/or cathepsins, and thus
produci ng the desired therapeutic, aneliorative,
inhibitory or preventative effect in a suitable
subj ect .




The present conpounds formsalts that are also within

the scope of this invention. Reference to a conpound
wohuodsnsoqasesent invention herein i s underst oodPCD/US2006/021003

include reference to salts, esters and sol vates

t hereof, unless otherw se3iqgdi cated. 20 The term

"salt(s)", as enployed herein, denotes acidic salts

f ored—with—=orgam tandfor organi ids, as wel
as basic %ﬁﬁ£§;>orned W th |norgan*p or organic

bases. |n additop, when a|conpound® raula I
contai ns bof P\ al basitc«i ely, such ééiy

liim ted ridione or i dazol CIdIC
mi ety, g%q§§as, t not limtedyd Ha caroxylic

acgid, z 'ﬁgerions ("inner salts 'Eﬁy be forned and
are iqicl uded within thel{tergn” aIt(s)" as used
herein arnaceutically agcept a non-t oxi c,

physioiogi caj acceptable) salts are ferred

al{t hough Gyt Its are also usefyl &Yts of the
priesent co s of the various foP dis | osed
har ei n naﬁﬁgegﬁ dk7for exanpl e, y the
priesent c anount o iod base
sych as ap Ui valZent anount , in E;Eﬁ?unis ch as one
in whic fﬁe 30 salt precipitategd oy i n an aqueous
medi u of | owed by | yophilijzati Acids (and bases)
whi ch aré enerally consi der ed SU|tabIe for the

fdrmation rmaceutical{ly usefyl salts from bagi
(ar aC|d|c%Yb ceuti cal conpound§?a§2§giscussed,
fdr WD 2006/ 8 oPCT/ US2006/ 021003 3 xanpl e, by
S.| Berge et éﬁ%Eﬂ { of |Phar maceut NGchelces
(1977) 66(%& 9:0 ®. coulld, |nter$ia1pk9ﬁai P of
Phar maceut (198%y 33 201-217; A son et~ al, The
PracticegothEd|C|nal Cheni|stry ), Acadenic

Priess York; in The Ordnge ogk (Food & Drug
Adm ni striation, Washington,| D.C. on their website);

and P. 5 Heinrich Stahl, Camlle G Wrnuth (Eds.),
Handbook of Phar rrati cal |Salts: Prope 4‘0-
Sell ecti on, and2002) Int'l. Unidpdofl Pure and

qulied Cheni st p., 33G3-331. Theseidj sclgsures gre
incorgorated h ‘ref grence there ary
acji 2{31 hricl udg acst 4&& a

ginht

al ascorbates aspar t af? oat e
benzenesul f onat es, bi sul fatjes, borates, 10 butyrates,
citrates, cannhorates. cannhorsulfonateg
cycl opent anepr opi gnat es, digluconates
dodecyl sul fat es szhanesulfonates

gl ucohept ano&

Q glyceropihosphat S tates
hept anoat es, Wexanoates, hydrochl oryd WH#%(

(@)

hydr obr om des,{ K ; eoldeS

2- hydd6 Lgmgee at ¥s, Iactate§?”naleates
nethandiﬁﬁf /gtes et hyl spul f ate

2- hapht hal enesul f onat es, nicotinat , hitrates, 15
oxpl at es ' es, persulfates,

3- phenyl propi onat es, phosphates, picrates,

pi val ates_, propionates, salicylates, succinates,

sul fates, sulfonates (such as those nentioned
herein), tartarates, thiocyanates, toluenesulfonates
(al so known as tosylates,) undecanoates, and the
like.



Exenpl ary basic salts include ammoni um salts, alkal
nmetal salts such as 20 sodium lithium and potassium
weabdsgizo@Bkal i ne earth netal salts such as cal ecwmsand021003
magnesium salts, alumnumsalts, zinc salts, salts
wi th organic bases (for exgggl organi c am nes) such
as benzat hi nes, diethylan dlcyclohexylanlnes
mnes (fornmed with N N-bhis(dehydroabietyl)

et ylenediamgl met hyl - D- glucawin :
N- et hyl - D- gku es, t-bufyl anines,ggﬁaéggzine 2

ph nylcyclohéxxg§n1ne" chol i ne, tronet 'ne apd
salts with Hﬁh@s Suchjas argiRj Siy e and
the |ike. Bagki¢ niirogen-containing

rtehi zed with agents siich asalo%ér al kyl hallde
(elg. nethyl, ethyl, propyl and/bU chl ori des,

br om des ahd iodides) di al kyl sulfa es (e.q.

di met h§¢| di-et hy| di b||t §‘| and-_di am/I sulfat pc) .

| ong chaln hal}?éiij; . deuyl Iauryl tyI and
O brom ges and |od IkyI

stearyl chlorid

hal i des (e.g. }QQI/ If_apd phenet hyl bro e

others. WO 200§/ 3%@ PCT/ US2006/ ozgg%

such acid sal f,s"and]hase salts are |ntended

phar mac a4t éﬁ]ly acceptabl ¢ sal s w thln t he scope Df
the |nved{t§n. Al acid and|base sallfs, as well as
esiers and oIvates, are copsi dere qU|vaIent to th

fr vl I or 1B UI tll €or i’eSp HeH "U uunpu'unuo fCI’

puf poses of t Kgﬁ;% ion. p Pharnaceuf
accept abl e es e present conpog n ncl dde the

followi ng gro arboxyllc aci d éstegsiohtaine
by esterlflj%%Ji £ Tt he hydr oxy gr}i%mg FSE?hICh t he
nop- car bonyl_#oi ety of the carboxyli lacid portion of

the est¥f rouplng i's seIe"ted_liogistraight or

O

\“24

J_
D

&N

br anched 'cHai n al kyl (for exanple,/ dacetyl, n- propyl
t-butyl, or n-butyl), alkoxyal kyl (for exanple,
methoxymethyt ) —aratkyt—(fof—16—exanpte—benzyt);
ar yl oxyal kyl @L arrpl e, phenoxynmet hyl); yI (for
exanpl e, phenyl optio al ly| substituted w-th, for

sl

exanpl e, halo 4al kyl , | or Cl4al ko .N0) ;
(2 sulfona>@re eks,s such as al kyl )i{??mjjzjyn
aral kyl sul f (f ot~ exanpl g, nethaQF ul fonyl); (3)

am no a4, sters (for exanple, Iﬁ
L-| sol eu¢yl); (4) phosphonpte est and (5) nono-,
dit or triphosphate esters.| The phosphate esters 15

may be further esterified by, for exanpfre, Ci—20
al cohol or reépt derivat|ve thereo ggﬁib
2,B-di (C6_24 ycerol} In such est oﬁess

I
ot herwi se s A.any al kyl noiety
preferably-géfht ins from1|to 18 o
rticularl ron11 to 6 carbon .to~a~~nore

pa W
partic fron11 to 4 carbon g »  Any cycl oal ky
noj ety pr in such esters ZOKJGﬁerably contai ns

from3 to 6 oarbon atons. Any aryl noiety present in
such esters preferably conprises a pnenyt _group.
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The conpounds of Fornul ae |-XXVI can exhibit HCV
inhibitory activity and/or capthesin inhibitory
wacbtiwvizoaes Phar maceuti cal formul ati ons cont ai nPaE/USh®$821003
conmpounds can possess utility in treating hepatitis C
and rel ated di sorders and/®%125 capt hesi n-associ at ed
di sorders and may be used by adm nistering a
t hgrapeuticalty effective anount of the | entlve
pharnaceuticaﬁeggéﬁilation 0 a patienﬁsqaﬁi a
di $ease or di§e soan in peed of such eat
The phar mace {ﬂefﬁ mul at | ons of the
i nyention ubtedefor tr eatnent e t|on by
any of the ot ypes. of HCV typss and subt ypes
gﬁﬂ ;enlﬁﬂ

30| may ) in their anti “+ evel of virem g,
seyerity dlsease producefl, and °r ponse to
interferon therapy. (Holland, J. et al., "Hepatitis C
genot ypli ng by . direg sequehci ng of the pr ct Trom
t hé Roche An’pl)e fest): me{ hodol ogy ane

2006/ 130628 P OQAOZlOJS - 358 appl.i at

to a
Sout h Austra "ati on|" Pat hol og¥. gJ195
1998) The ture of | Si mond o °

("O as catton of ihepatitis C ue/rnto S j or
genot ypé d a series of SJbtyeéggzﬁ"phylogenetlc
anaIyS|s of_the NS-5 regiop," J.° Virol .

74]2391-9, 1993) is widely psed and classifies
isplates into, SIX maj or genotypes, 1 through 6, with

twp or nore r su types, e.g., 1 a, 1 b.

Addi ti onal ge type 10 and 11 have been proposed,
hoyever the basi s on which this

cl assi fi cati §ed has| been questioned, and thusg
types 74J 8, *(@ andv i sol ates have been reassigned as
type 6,7 fype 10 isolates as type 3. (Lanballerie,
X. | et aI., Classification pf hepatitis C variants ip

six_major types based 10 onfanalysis of the envel opefl
and nonstructural 5B genone regions and conpl ete

or a g AReT A G PGB b sovRiR B exfebfeet ned as

hadm meﬂcmrmum |%®Uh@$e obediet 4ieSBs&S ANW.E2%atent No.
es_wWthin types as having

6 76;79% eé%ﬂs Bﬁmeaﬂﬁ ttfyoy%aﬁ 449 ingpwerated enreiadyi refarpace.
e ?f ﬁf@ﬂﬁ)g@@ hgve eﬂl disclos&EH Ufs CBE{AP P‘&thatlon
genot pes o

by sequence conpari so
Nos.i R009©04 6442, EDO%@@BNQ&&\M&@J 8nPatent Nax,268/P006) 6 323 180 at

;1 61, ,1994) .. Th i t
ool. Ao rbdunt 891 vt Veead oS ar SRl . WRar Boldh col. 147,
line zwngewpm gods, mﬁe 25 tﬁroggﬁ‘@onaqunné l3er GPMO(531gat, col. 3, line
conbi nat i ion, E hcorrblnatlon etc.

ch
28 ”H@UQFP ol eiéﬁpﬁé“ﬁ?%@ adi e 4t thraugh \Frql al‘3%0“ne 29, and
6,42(?,@?6% ddl ,n@"@%ltﬁwl@’l age14%; i BBPLSE ?h QIflcoc'rPS%ted herein by
a and/ of i

ntrvira nonodul at ory agen
referédeavi ri n (from Schering- Pl ough Cbrporatlon Madi son,

erse Levo m | nac
CHAaSRER of darisiey Kk Wb sBags WipeIp RS : Ebihiaiation
Pate:htn@M@étﬁ@wo@wwgzgpmﬁﬁ%é@m@)@ctbﬁaﬁ 12, 2000, U.S. Patent
Publication No. 2004/0002448 and U.S. Patent No. 6,608,027 at col. 4 through col.

137, incorporated herein by reference.

Compounds of formula (XXIll) have been disclosed in PCT International
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14803TM (from | SI' S Phar maceuti cal s, Carl sbad,
California), HeptazynmeTM (from 25 Ri bozyne

wohaeronmaerst i cal s, Boul der, Col orado), VX 497 TRC{MUS2006/021003
Vertex Pharmaceuticals, Canbridge, Massachusetts),
Thynmosi nTM (from Sci C one. 3ghar naceutical s, San Mat eo,
Cal i for nia), Maxam neTM (Maxi m Phar maceutical s, San

PatoEflicaoh W ongiehen LERREIOA Rt el (1o,

( ﬁmhp(wnds‘ of fazrakep K)éXI\/[)rhaa/Ief beem d&EICI:dwd U.S. Patent Publication

Nos. 2BRl BB F AR caf DR BRNES B B gl g dme 30

throudil F U 21sas 68 197809 addl a8 hifé 4@ tirol§itocBP 126 Ub&eh incorporated
ITlustrative PEGinterferon al pha conjugates include

hereindyydefesedee-al pha- 2a ( Rof eronTM  from Hof f man La Roche

N 0 / 0 2 3
ol AR 3REBo0aT | SEOUBLAZ BT e oo
5,806,684 .at Qﬂﬂ; tdhrdughdml '1’2handt6 ade,02a et @égﬂistbxmngh coI 73, each
. int réﬁron Iphfa 2b _(IntronTM from Schering- Pl ough
'“COVEBEE‘S% ?Teérhﬁy it WSSt or m of pegyl ated interferon

(nhﬂp&mc(seog fonﬁelasomvunﬁlgv(atmn tdwvtsse@am’e U.S. Patent No.
erferon_al pha-2c (Berofor Al pha TM

6.149.¢ (Beh B 'Hyae@ ﬂyova@ éph&?niita AgonaepRrated mﬁw)byd@ference
CIRTRORLSF B CUIRIRN phSHRT ddMifoliisI BhEEE Ry @RistlinBluding

consensus sequence O nat ura occurring |nt erreron
enanippiees (SterfeoispareTiy rqtarmers@\ngeutorrmfeuwdd Cekmates are also

The ol at the present . inyention
contegfnialsdl &% Rpodt abHERET e VaRRER e Y RBH Womers
in both Pue fO¥RS-dnat Br heémdiu@, mh‘rﬂu@lﬂgj rageinits niixtuesy)s és@tiérs can be

interferon 10 concurrently or consecutiv

Prepargd disinch oy etieRgkiechiuehceither Byirsaciyg P@}(Pa?ly pure or optically
enrich&§ %HFEH@ mgﬁﬁﬁ@% gggér{ax tng\if%rjpéuk%' &f %%m;pd?fnd %I the present

I nterferon al pha pha 2a .
inveritioner$@ners miaplasinclude geosetie igdnaerede Jorwiserne deoible bond is

preschic RSB PR R o 3hP o BB BB COIERE Fdyatptine or

amorghaué adﬂ!;@l; arés @Dh&hﬁ}ﬂaﬂeﬂgaé:’bemgi‘péig ll?/lf)tLrJﬁs &ﬁ/eadd)in/x gl-'gﬁ(/r?' ?svc\)/mers
: 15 subcut aneous 1 nLect]on at ne
of the érqssp teompg B g #‘?KE&%O'T‘B‘PU”% ‘l‘%qdz'f‘l h% Presesy iviepntion.

T%lé@@!ﬁéﬁﬂﬂ@%’tﬁ@a a%u&ﬁr&ﬁ%du%mrélﬂteﬁéfa‘l‘écpméélnpt@mclude
2b egyl ated (commercially available fro

commiindsi wigiclp| ditfefnoidy rip . the yeseitgen o6 pee et mpre isotopically enriched

stom§ 0845 3L G| B IBHERLAE ol ol for o

replamembat ofl elydmgwnmgnd eiéuthlﬁm er titiuROdrRRB réplaoéabat ofa carbon
ha1 éﬁicﬁ rciall avallaglefro Hof f mann- La
bya §”HB Fa Qf‘é’He@isos‘NEl&'Utt ® &GRS otthis invention.
. ntt wmﬁé: Wpardrit ﬁactdn%nsﬁﬁle&MhU(h’b ]artl tﬁmgégvﬁﬁfbwthé present

for at least 48 to weeks, or alternati
commmdsmw fexist irp alﬁe@aﬁ% cbﬂiwtommmtfyrrea/l AIT$uahf autaeeric forms of

e nmended, dosage of. ,PEGASU |nt f,eron
the AESR oM BESADEIEF 20850 7 GFvamir s THEES Binervise
indic&iellf trnrepras&utation oﬁ%ﬂﬁdﬂtaﬂlt@rﬁ@l‘ & nians W Gndlade s other. For
injection at 25 180nctg/ 1 nL or 180m:g/0 5nL is once a

exampé%mﬂa) fsoa@errsé&)s@ndz@)ﬁéé iegnterpplated
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‘(alkoxyca%ony oxy? hyPAavmg

recommended dosage of | NFERCEN interferon al phacon-1
(commercially available from Angen) as adm ni stered
woypomuBed28 aneous i njection at 9ncg/ TIWis for BAT/UsSe®k®21003
for first tinme treatment and up to 15 ntg/ TIWfor 24
weeks for non-responsive or relapse treatnent.
Optionally, R bavirin, a s§ﬁ@hetic nucl eosi de anal ogue
with 30 actjvity against a broad spectrum of viruses
i ncl udi ng can be included in conbination with
the ints -and the HCV protease inhibitor. The
r ecomrended ]dosage of ribavirin is in a range from
600 to QE& y for at |east 24 weeks WO
2006/ 130628 PCT/ 2006/021003 -360 (comercially

avai | abl e REBETOL ribavirin from Scheri ng-Pl ough or
COPEGUS avirin from Hof f mann- La Roche). The

f or nul a& ok t he present invention conprise at

| east on ound of Formnulae I-XXVl, as defined

above, ot 5 with one or nore surfactant. The 5
forrrulz?fﬁ c n further conprises one or nore

phar maceut iral | Y2pahemin® & Hdr G aninsubsiturptalenal |y
ents and pharmaceutically

th t
E{}Er %Feré\a &Y%tgéggt%@r@mwmwttae I@&@HO@%@ aﬁsent
contémélbté%ehé%ﬁ? A &BL&ssidh Bf‘ﬁro%g.gb%%ﬁ g)fr?\agénﬂ FHJ flgiﬁﬁ

he ot her 1 ngredients not
Stella rﬁrgrdrugs asdVavieé Defieariredystams L3870 t14taf dae AeBS. Sl/mnqslum

Sendi o FI0RA) SR 148 B Bl LRl AP EMVRr P, Bophe. .

Amercen Bhanhdgdutigalofesticiationzrid Perdhaondereiss ETheotermepasttug”
sui tabl e g?rrler and othe§ excl |ents (such as

means  gerwougt{gdn UG RERGUESRN that i HaRsTeime Bt UKe &9 Yielgs
compdupe JIFdref AP6R4 ﬁﬁairﬁaé&ﬁlcﬁlw Rl Hrane sia‘-m?ﬁﬁate or solvate of

dj uvants carriers and exci pl1 ents as we das ot hers
the cgmpotadc mhgéaanﬁ:&rmamaﬂtreay ogaurtgHarigus anechanissnsiésed., by

sl T B Ao LA i SRR oo

A disaussiom ef thevmsreomﬂmndn@fs it psomaj by T. angmrmrahd wndstakey, “Pro-

drug%@%glg gbe er f %.yﬁ%én% b’ﬁl Iélggﬁt;g %P et mt%enes and in

BloreQ@inlﬂéaIMrleﬁsqﬁ rl[)r(ﬂ]? U@%‘i{;n . Ealang ed Fﬂ%ﬁhe'ﬂﬁx@ﬂ&éﬁg the

absorption rate o he conpounds t her eby’ i nproving the
Phar@ﬁﬁ@%ﬂca&fﬁ\sagcnam{apd |P@|ﬁgafﬂ0ﬂlf?ée%ﬁ)ﬁ}96ﬁnds in a nmamal .

Ther %%lfnzfe% ¥y cb;‘ﬁPBHﬁd BFEBFFRIEISL( r%p%k@é%l%%g%{:table

the pres inventron enhances
salt, hyﬁrptamc&nl&a;te of theecarapsyisd eomta(m;sa cabaxﬂmﬁmdi Jursstidnal group,

e o G5 St B o A b
the a&ﬁrgr@@ﬁ Qithta beuptsﬂ%ﬂ dsS faralanght e(OﬁCQ)afk?/f r(gg_at i on of

resent conpounds t hat does not i ncl ud

C1z)amnf>a@mmethyAn1r(qihmqvé@e«)@myunavyn@nfrompét #b9 eaehmf atotrsntl-

[ ounds may be
methgl galk%%\bgﬁ Wl&agﬁﬁgﬁ‘g%ﬁlle%e tg uﬁ g%?’ 8{,‘tagor|q§c| ude sodi um
alkoxyearbsbhylsuymetr@d hatiagfiotn 3¢b & carbowatdmeg)dl-am ne,

OI‘PI tan fatty acid

rom 4 to 7 carbon atoms, 1-methyl-1-
(alkoxycarbonyloxy)ethyl having from 5 to 8 carbon atoms, N-
(alkoxycarbonyl)aminomethyl having from 3 to 9 carbon atoms, 1-(N-

(alkoxycarbonyl)amino)ethyl having from 4 to 10 carbon atoms, 3-phthalidyl, 4-
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esters, pol yoxyethylene sorbitan fatty acid esters,

et hoxyl ated al i phatic al cohols, propylene glyco
wounwcapnyl at e, gl ycerol nonostearate, nedi um eo®iUsS2006/021003

triglycerides, 30 pol yoxyethylene al kyl ethers, and

pol yoxyet hyl ene stearates. 3bp-one enbodi ment, the

surfactant is sodiumlauryl sulfate. |In another

crotoHORRE AR rﬁe«m?nl%:%u?t iR 2Rty 'Ioﬁ NiN l;%?ﬁl)é?%ﬁ%&@f 2 Catlkvl

sorbitan Tatt est er. enbo
(such ms Bsdxm@bylamnmm©ermm«$CPC£)auemﬂ)N-m2(mgs - 361

j -P 9-layryl glycal,. ether hese surfact
ol I BRI CAT B e PIEHiEErdorsiding: prgorhoino(Cs
Cs)alblaandaieeitikeal fornul ati ons of the present invention

[ tal amount of about 0.1 to about 10% by wei ght

I nS'EMa Y. hacgmpeype %@@Bvul@eﬂ)gqqntalm@aauaiqgh@gﬂa@éﬂnal group, a
prodﬁ@f &lrSbé ﬁnrﬁ{éd%i} % 38h1aEB Qté%thhﬁ@hrd Welis n{éﬁh@'ﬁlé’c{hol

he 5 fornul at’i on. onne
QrOUIP Mithcay graupes ushzs, Iforte,xaofple r(éiﬁﬁewbarhoylmthylds (((Any

CojaRIABBIE FmEnBE TR PRl iR rmy be
Co)alksrytartRanyloaumethyly N 1I@@élﬁoma%dwlmﬁunommlssud&{dw6(01

F(artarlc acid, ascorbic acid, citric acid, lic acid
Ce)alkapey! co-ga1ige Griet+)allsary narylagyl and uﬁnmneae«mm-amoawhe

oS L e S8R o 1 S MG 6
natu qahﬁonwreug iLearhinof awidsy IRLOI)@13), ofP (OHEO (X, Qﬁ;@élkyl& 9¢c§7§yl (the

ey o TR P et T e i

carbshyasdteNGidithatikgsual | y makes up the major portion of
the conposition or dosage form Suitable carriers

i Hca cerapeend of beemrulg (D incasparmsites an eminastuaictiomal group, a
prodf el (R orrPH 45 e o dReh o £ RFuro84T B3R 1y (RPinkGygroue
with a\/gmtaﬁ) stmb\ras Ifcun @anpld, Raasamyl, Re- cﬁgl’ﬁmtw 1Ng1‘{lt2 -ca:g)rolnt?rwhere R

n the for i 0 abou o abou
and R Qb uach i R e T Gt (S SR BRIVb Do o Bs
carbdr@/l @@Hétu?&%—@r}ﬁmﬁﬁbﬂf& né?ura?&%‘ﬁ‘imﬁgc;ﬁ Q @&@W)Fﬁ@i@?ywherem

nﬂg,oraoutthoaout y_Wei g
'is HffoutCriafity] of h@nMr-HGiﬂY Br° velgeneincY disr(£s4Gy) laikyeand Y? is (Cs-

| t th t
Cﬁ)a'&ﬁ F datbeRp ot @QW Bty g s et
Ce)alkmnmnaxgzllg/ll &n@(ié%)Y thigsein & s Hﬂor&&netﬂyﬁan@d‘ﬁ%m&o-lﬂ& or di-
N,N- L,ﬁh rmul.ation. I?J nder s .add cohesive stren
(G fVURS a0, ReetaNGiwt orcRy sty fryh aigthe fike.
Stgdlaktee rheAlkes DhysiehasschaRdhSoSA ¢h R jnyention with

sucrose and corn h¥5 sweet eners; star gﬁ%mhger ive
one qjHeatke selyent Motasulasd T|b¢§i physical aissoallatlgm mwoshx@varamg degrees

. i | i rivatives se
Rl R g T N
solvateawdilbmaiegjlel af Bplatieh] for exhfpreivReh ahe of WedreSolvent molecules
| cel l ubose and sodi um car boxynet hyl ceI | ul ose and

are 'WH)O;V’%WF)'P& §1crysiql{ottise of the costalline SOIId "Solvate” encompasses
both ReluishPHARE BAkT BBREabIBOLHGLHIRE! 06 InRY exifitiss Bsuitable

solvates include ethanolates, methanolates, and the like. "Hydrate" is a solvate

wherein the solvent molecule is H,O.
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30 inorgani cs such as magnesi um al um num silicate. The

anount of binder in the fornulation can range from
wahost13dd28t 0 about 90% by wei ght of the total PCT/US2006/021003

formul ation, or about 25 to about 75% by wei ght, or

about 30 to about 60% by weight, or about WO

2006/ 130628 PCT/ US2006/ 02*1@@% -362 12 to about 60% by

wei ght. I n one enbodi nent, the binder is anhydrous

| denesw. mo@ iadahespresént sotrtp)onratlermay alsmte)qmtea&;nbs optionally

caki and | ro es t fl characteristjc
convEfH 18, " GolvBR, P Ehal oo, of 1o GBS A6 rstally Radwp.  Thus, for
exanipléet Mbicziral étcwnﬂ SPharhtddedgical $¢ic @3(8Y, 80 B 1a@doURdescribe the
The anmpunt of 9 ident in the fornulation can range 5

preparedan 8 dhe solvaies %tf@o%mfue%ltﬂ}m@agwﬁ Iefethﬂeaqeé@tm as well as
f, | 5
from %QP 8frhifdd rQ;BalfaE)Qﬁ% 8PeYila > géﬁxésctﬁ\ﬁég o&%e it ¢ hke are

rrcants re subst ances a
descsbhed by E.nG. vambTender gf ah AARS RitarmSaffeeh. |5(1haw1|¢:iee‘|2 (2004);

and feRUBAREEF el o T Gel s, PFadPe tofrs & el nopdimiting,

procés mvbives slissahi@s corfipo@sd D dEBigRE aioling 6RtHR! Gesired solvent
cal cium stearate or potassium stearate; stearic acid;

(orgagiyRr Walek Phanixkires ﬂo@rﬁe@ ataAdhighgrethagcrmbieat temperature, and
coohhg'tiﬁé %%Mt%ngé(}cé‘ rae Qi él@nta&i S)rﬁpg I§W HS%EF thetP fotRd by

bénzoat e I um acet at e,
standﬂrda’nef,hopel mmytloehéecfgiqu.ml sucinds dfor -elxeumlené R. spectroscopy

shou AT ESMCE, e SSHAN bRt ifing st de paDlyale Bt nuginte).
sUEffactbe amolihe @r ‘&mrbﬁéutajmyldﬁebﬁvé)@tfnmmﬂ' ish@gaa® describe

t he ts of the tablet press. The amount of | ubricant
an amﬁ“f“ﬂ%r a FYMRAYRY PHA CORPIsEiogeisad mthe srrseat inveptig sffective in

lnhlb&iﬁg/" mC\Y\’egﬂﬁéaééf érﬂﬁ’onf U SRS an@r thl.;g %@G&Hb the’ desired

to about 5% by weight. Disintedgrant re
therapgtitie,iameliosaliued inhdbitang of Qremlnmtlvereffe@t Inesh punftable rsebject

S prd R B HALER B n Y 22% o i
invergiohuReferemeditd la&tbrﬁ;bc&rrdwfsthetméseaﬁ imamitismherein is understood to
. ar boxynmet hyl star nat ur al ?I] nt hetic ums such
includ TeigEce thsalls. »@éf%@a@ndga%'wa@@ rihefaclquelant otaenwiseyindicated.
The F&H HaRes)", oy b?ﬂf@ﬂdyé‘ashé‘éﬁh dEhdi®d Biareta g_lﬁﬁeﬁlg\ﬁlth inorganic

sodi um car ‘boxy et hél cellul'ose; mcrocryst ]
and/@repioantss aeidangs ovelk es | hasie salis demasd withl inorganic and/or organic

v RSy g LA LR Sy s
as, batinbt liritdetd arpyrieiie @nmlmdéfcﬁévaﬁ@ @ntadidis tusiety, stbie as, but not
rant in

Ilmltq%ng}ngaﬁ:%]&h&& I ntcggoa\ylﬁg@pgyﬁ W@ﬁ@% SI)t Im%g( be formed and are
includ&d Withi tl'fénterrﬂr"saft{) I"g@%% Herb. @*P\%Hha%&r{‘? %u\%%bgﬁ‘t'able (i.e.,

Coorlngaents ecoloratlontot
non-tgKict Iwbyel@l@@g@lly mptﬂ@hsaitscam erefsrrednaltmalighdethfepchlts are

d ra sorbed ont
aiso GEHE SRS BA R miReR BiRPGu TG PENRBER TG citosppierei
may bedomied)ffot Braraplep bzﬁéa@lﬂfg ‘theCigrizs¥Rt dorhpPOIRAEDAI 8. dmount of
to, about 5% by weight of the formulation, or from
acid or base, such as an equwalent amount, in a medium such as one in which the
salt precipitates or in an aqueous medium followed by lyophilization. Acids (and
bases) which are generally considered suitable for the formation of pharmaceuticaily

useful salts from basic (or acidic) pharmaceutical compounds are discussed, for
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about 0.1 to about 1 % WD 2006/ 130628

PCT/ US2006/ 021003 -363 Sweeteni ng agents, flavoring
wagensi1s9628t abi | i zers, anti oxi dants and preser varivgem®6/021003

may al so be included where appropriate. The term

pharmaceuti cal fornul ati on366conpasses both the bul k

formulation and individual unit dosage forms. The

exanmJEJ(bxcéimBng ied al,i Sourndlesti Rharirleuhias Snac 957}’88(’1) 1-19;
p. chdl méﬂer t/ l;?l Vi uaI dosage units.

8'69 gtionals). f Fhedmacauliesydl 986) €33sﬁﬂﬂh2bk Artdﬂrscbn; et al, The
Practie sE MRSiamsl (Fﬁlﬁﬁn)sl‘ry'%QJ@)eAf or an?Hé)é%S I\%&f g{?ﬁh ?779; brange

i nventi on may be adm 'ni st ere
Book {frqd %&ugl&dmwstratmduamhgmn Ftbe:f eoraltheir Wélssite); and P.

Heinfle STBRE e, oL WOBA, 0Pk HBBatok ofolraimseionr salcs:

SucC
Props:mfes,arsegemoz ealmw ide, d26EZ) BENtMIOH Y FRET SRS Aﬁbﬁed Chemistry,
g.

3§¢}%§g he active conponents, e.
Pp- ti @S‘%\ Ufes afernearectaied hersin by referanmsdhereto.
SeixeApigryu rlédid d‘é@lall%nf Ui lﬁEIﬁdéoLﬁcg?atesgelLﬁnsdéggtes alginates,

fluids including elixirs, dispersi gran
ascorbaiesy s aspasigtass drenzoatssi, i cbenzenesulzpate, i asisulfaies,UdBorates,

e b erS|bIe nul es, sul es,
butyr@@4eifatds? L:grtng) Palté Ssamphor %q epgggp%pgggrogmates,

cachet's and suppo

diglucomates, esionlayylbelfateaprethadeﬂflfciwbﬁé@ ahﬁﬁére@eé 0 l@%‘é%)ta?%ates,

t d Tabl et wd h
olyco R EHhaRBe . oSk ot hentnooiasy doragonti: ﬁgfyd?ocmondes,
hydrobrorhidlebe hotrorsditiesid 'TQJF\'yafcfx%ﬂ%'ﬂes&Jh%"t Osexalgﬁ 812&5 fmalea’ces,

har rraceutl cally acceptable“carriers an
meth 'qeeigee Methylvauliatess 2-oephihslcniesnlforratys, beichiinges,i fitrates,

oxalatds, Gﬁé‘r‘?@é{é ﬁ % in ﬁ@g;nggt%f@?ﬁ Phs&ﬂ%caéﬁql) Figllélllﬂ@tﬁﬁ @hosphates,

Sci ence
plcratgg,spmaiatelse prmydm&tes salitylates] eusdihatel gélﬂfagés tsifoR4BS §&ch as

be produc d via a dry blend processor ‘a
those rﬂ%(’%g D‘%(fehnteaﬁ'{%ﬁ@%’s é{%ﬁ){af‘ﬁ'{else@"ﬁn%éﬁm%t@sédlsnrknown as
tosylamﬁmc@;aﬁbate@bbﬁ@%e flapsul es (either solid-filled,

sem -solid filled or liquid filled) are speci al
c%%‘ﬁfﬁplﬁ‘@f dagic salts inaldss anuﬁomnmahs oélkaletriwtbl salts such as

{

IR g OOEHN b SHPE R 5 5H e cam

magnesigmnsal tammhufmsadtd &nosalts, (SHRE With APl
organgjpéﬁ'n %\6 of bl ends  of Sr (:I at.\}er@bEP% ge se($or3é>€ample
3{ bo?‘m‘é afl§ pBemathings gedigthyiaminge @%@m@w'ammes

hydrabdraielet D0 f

O ent s, p et JPQ&"?“ZS’A%‘*@’FQ%’%‘?@  eYERodiptffo) o hegnyi0-
glucarp%eg nﬂ}lgg%tgm -Brolygardidassol i d—bijxdage batines;ont alprpeﬁ@zme

t t
penyBon SR BTSN Ak L B ol o S0 B
arglnlnggﬁygﬁlm@anﬂyhaﬂkeg Basigl mtrog@n-cdhﬁélrﬂﬁ@@%tﬂisl My Be EM%rternlzed

e

with SEEFRESER s oHep a1l GRaldaso gt metial.i siwio propyl, and bty
ch{ond%@QBr‘olﬁ@@Q%nﬁ%ﬂfé@gf)%mﬁ%tes (e.g. dimethyl, diethyl, dibutyl, and
diamyl sulfates), long chain halides (e.g. decyl, lauryl, myristyl and stearyl chlorides,
bromides and iodides), aralkyl halides (e.g. benzyl and phenethyl bromides), and
others.
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-364- a hydrophillic sem-solid matri x. Suppositories

containing the fornmulations of the present invention
woayosisoe2pr epared by nelting a | ow nelti ng waxPeuais2@s/021003

a mxture of fatty acid glycerides such as cocoa

butter, and dispersing the conponents of the

for mul atl ons 5 hormgeneous@? therein by stirring or

simlar mxing. The nolten honbgeneous mxture is

t Hdh spelareacidi salls epdveasesaltsi ared lntem@m tal bev\ﬂhbrrrmceutlcally

cual 5 5 L P A M e st o

esterScandlBait\taiels iare consitiaratbequiedientste the Ifr@etfcrrﬁs oY théecdrhgsponding
| ease of any one or nore of 10 the

t ontrol | ed
Com@‘ﬁ%@&%%?lgpeﬁe%e{ﬁ%@é”‘(%'ﬁ’@d| ents to optinize the
t Wa@ﬁﬁ@bbﬁbaﬁ?&%bﬁtab‘le %ste"péf 'tﬂ? o;%?b%&ﬁtyc@rﬁbbﬂﬁdﬁ‘/ ififlie the

the |ike. Sui dosage forns sust al ned rel ease
following |anieneps: | (3 earb@xylishacid esteratabtained Uya@atemuqamon afthedydroxy

grouﬁjé Slh e %é f8n c%t y\?\hqi& toréqh% c%{peo%%(ﬁaseweﬁ Xgrﬂ; the ester

matrices i npregna
grougihgie dselattédalfroat strélghtrbﬁrbralﬁmwdl eh?alﬁ@ltyﬂl(fbrr@aiw;ﬁlh acetyl, n-

propyjn ERERESoF -ty Gea syl el i TkBIRinv). arelkyl (for
exarr?ﬂ’é; UbERAR), éVﬁﬂ?QIR}/IO(\%r %nﬂ%" PheRSxy rﬁtf}tﬂgg' %'r;?lg f&h%xample

mul at’i ons imting exanples i'nc

Phe"MlaPléﬂ%ﬁ"Mpﬁ”lbéhfeterWbofors@fwmmlenbabcenpé)neaikelr ar CMaIkoxy or
amuanJ ?23 PiSne addidL! A cRf a§""§ﬁ<&?n%f‘s ngte(gosf g?(ﬁ{nple

ol utions, suspensions a enuls
methpnes,mioayi)x)(&) HHM”IC&laS[d %@temc(fandwamblet ILOMyIf or L-isoleucyl); (4)

ohoshBAAR35Ms ST SLASL L hACoATEd MIEd SR A0S0l e

may w fuitee é@érlﬁéﬂmya?d)roéxapﬁﬁreoséﬂ@ zﬁaé(lcd)l%l' Hld‘?eact ve derivative
olutions and solids in powder form which e in

there@far%lbbfz?t?§r¢'\£ﬁ36m)%f3yﬂ)§b/ﬁﬁﬁ%eut| cal | y accept abI e carrier

| gk F u‘ag gsﬂe&? rﬁl{g‘%&ﬂ?@@&ﬁ?gs&@aﬁe v% ﬁ%s{;\ﬁr per%geﬁotl preferably

are so orm prepara

containg émded too1deadsony atanes, parﬂd:ldatly )frdmeﬁotceGwaotl aatoms, more
r oral, or arenteral

particel oy L BB HloR, ABY Sl i Regbabuoh esters

prefe&W@@ﬁtaﬂi%S‘rcﬁﬁ@ t8BUEEbeRBtom4 DAY Y1 METeYy preBBnt in such esters
formul ations of the present invention may be prepare

prefefably6omIBFisesH? PREBYIRAYP.can be suspended in water or

j {

e R mpdinyis BF ERRRIRE 1 LOEARL AT MR IRl SotyRinaror

capthigsini lnbiblIdB'CBthmt)a Phamsaesuiiebl foanalatiohs tbetairdng theser
reservoir type nvent i |nthe rtfrthl

compRfiiE 68 boesSG0dTuBbaxPE Tiepabos ashisted dagggers andior

capthBsineystiocrited Hiskrde®$ ahg nﬁé’y b&ased by a@lﬁﬂni%t@rf?]@ta reribefitally
t he active drug ingredient

effective amount of the inventive pharmaceutical formulation to a patient having such

a disease or diseases and in need of such a treatment.

The pharmaceutical formulations of the present invention are suited for
treatment of infection by any of the genotypes of HCV. HCV types and subtypes
may differ in their antigenicity, level of viremia, severity of disease produced, and
response to interferon therapy. (Holland, J. et al., “Hepatitis C genotyping by direct

sequencing of the product from the Roche Amplicor Test: methodology and
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or therapeutic noiety is absorbed into the systemc

circulation froman adm ni stered dosage form as
woaenpasedst 0 a standard or control. The presenPCT/US2006/021003

i nvention discloses nethods for preparing the

pharmaceutical 5 formulations of the present

i nvention. Conventional nedR®ds for preparing tablets

and capsul es are known. Such nethods include dry

appligetiontisa Seuth Austelieaqropudalion: d3athelegsind0 dsaﬂr%sé%&) ofhe
nom@h@Rtth£ bt ShRbANGEbiY (ARRBALIRR oHfeatfile CHRAR, %

speC|a rac
majot gehatypesantl fa%errdsm‘frsabmpbsw pl‘fydlrgauieab ianalysfs dfttRe NS-5

rogic, T Jeem e an e 90 SSBRE R Hass emsalatesigto sx

major %@nﬂlyﬁbb‘rﬁrﬁél@éh 8Swith tWo ar nf&b'r@!bt&ﬁ%%é’é e, gﬁ” |15
e acted m xture, blending the ml terial

Addmspmai geaﬁgypeé el hang 1dshaveibaensprapased, |hqwayef the phytegenetic
basn&phﬁ OhicH s &Q?sﬁﬁéaﬁi%n i ?ag&? h?&?)%e p'@@étuoﬁ&? and thus types 7, 8,

maceuti cal fornulation o gsen
9 anddmlsmlatesrlmﬂredrwlnl rgassignéd as type Grarid b}'peaﬂ@elsblatem ad type 3.

Lo B REE L heid E r L tpos asec

on aﬁlél? $iE IoF HRSedfeldte aﬂ%oﬁ%trﬁ@ﬁﬁ?é]@@en&ng regiBAs and complete
ective anount to achieve the deSired purpose. The

PO|yrérﬁfﬁm§eﬁquﬁé'qh@%\y Vpl. af@itaist, 18OV bnTlae majer genotypes have

beerf @éflﬂ@daéé lﬁ’é\ﬁn c!idb%c@rs%"fﬁﬁgﬁhes' d&‘ﬁéﬁ\@b&? 548 drld % { g1ean 64.5%),

ted ac ding to t the "at
and mhbtylpeﬂ wnhlndmm aehavigg §6%+86%C$mﬂlana/s(na@an BO%I)IWh'enon

soquBffnd i bedis g eoh. GmRhgSep cof 5 s Bishiticalicd ofaienypes of

hepafﬁﬂ§ sy E6GeRR doPiparRoAb iREHE Ebra! ERtHnaMNS B rdgfohse Jf. IGUR.
bout 50 ng/day to about 3000 rrg/day, intw to four

V'r0|d|7@rm§<§ %51@@4¥The quantity of active conpound in a
u i
s ARG BEPIR R B helatifcy
humarms tmkmunotﬁef}apy%od@ prova t:omhuraimntthéﬁpwqetg), e:1i:1) labrrmnon

el B e ok 1 0

and/@Pprh@adrhedulatony Qg@ntse Er&%ruf suth %nﬂ@i%ﬂ%df/&* m
cont ai ns about 20 of the active conpound.

immypsnediaiophaaenis fclu %BIbfdyag@rqr@ﬁffhem@—Elw%@@morm
Mad@En Oltler d% nié;}’) A LeQ/ngﬂ ﬁ@CN%M%@%hhg&§ 386sta Mesa,

be vari
Cahfmmﬁv)l. vemm%(fmme/mmaena hmdrptdnatadeiixtcrt, Peohsyitania), ISIS

148030 B aBiT Pl BB, cepRbal. A Roratilofeplaimly Fom

Ribok{rfe WhHa#R8 66 dtidfs] B difddr USRS 2 YO 7 ™MIfrenpYettéx Of

the art. For convenience, the total daily dosage may
PharmacgiijeaiadCambrridgeiassachusetts)n Thynesions (aumi SrClone

Pharﬂ?a%eaﬁ?aﬂ?%‘ér{ %teo-r'?.?alff&Hag‘f"Mggg%g{régg éﬁ/{éxﬂﬂ%h@?ﬁ%&utﬁc&s, San

'he” dosage tTorns
Diego, California), mycophenolate mofetil (from Hoffman-LaRoche, Nutley, New

Jersey), interferon (such as, for example, interferon-alpha, PEG-interferon alpha
conjugates) and the like. "PEG-interferon alpha conjugates" are interferon alpha
molecules covalently attached to a PEG molecule. lllustrative PEG-interferon alpha

conjugates include interferon alpha-2a (Roferon™, from Hoffman La-Roche, Nutley,
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invention. In the formulation, the "Active Conpound"

desi gnates any of the 5 conpounds of Fornul ae |-XXVI,
weoweBiaed above, or a pharnmaceutical |y accepPablus2006/021003

sal e, solvate or ester thereof. EXAWPLE 1: Dry Bl end

I ngredi ent Amount Active gon'pound 200 ng

M crocrystalline cellul ose BY60 wt.% Lact ose,

anhydrous 0-60 wt.% Sodium croscarmnellose 2-10 wt. %
New demayhin therfprmsiipeayletest interiaronalphardaate.g. asisaldourider the

trade‘i‘ﬁiré‘é vﬁgdﬁ??g‘g’su eq n 8 p%f @\tr%ﬁﬁhﬁﬁér@ﬁ Iggﬁlgh

Corpd&dtidnQ th thg formafi @egyﬂbtmﬂ inegrferon h&)mcﬂt&iéﬂrg Astsoleunder the

hl d
rade rIPa A o) dBiRBiEEvR kiR s GeraleT albhar i Soshgnger
lngelﬂ@ﬁﬁ' IF@eIhBF?n GeMAsty) oT'%@né&%UsﬁhMeﬁﬂﬂE@@bf héd BY HE@fmination

I'ed conpact is blended with the renalnlp
of a ¢Q@esau$z ﬁe@uem@ gfinate@lly eceursng aﬁgde@ntﬁlpm%éef@@gem ofrom

tAbl t Blend Ingredient Anpunt
Amg%r&,t I've éonpound%ﬁ)m'\g? M crocrystalline cellul ose
0-Tate fotrmtatibas bbthe, pmebﬂdnwﬁldbr(ﬁﬁl v aamuﬁadramm comblnation
o car IIo?b é ]t Sodi um | aur sul fate O-
with GfTgr0h Han, FE G arTaron Alpia o ippeigsi diooRPestisdpigr o
coanrréﬁtIW\ér %néé\édf By BE RRROMMERYE £ 8b4 &SfSr @reQid’i'ﬁﬂ(%i of HCV

gnesi um stearate 1-10 wt. % Capsul e shel uni t

treatm@nt\LTm comypErciEtty gseﬂm@fwgw81cs‘ interferan @Inb@mqhdﬁ interfeson
alph%’%%ﬁmn gfelﬁffalgﬂg%uﬁfh ?I@Q p\%ﬁyl% SRR Wr bBth ?C‘fggé%gﬁtloned

e I ngre granu a sol utron
interfenzh diphas.. TheeecdommaDd2atinsa3e 62 BN ARDNUS e FEinlfPpRa 2b

(comﬁ’e%ially available from Schering-Plough Corp.) as administered by
subcutaneous injection at 3MIU(12 mcg)/0.5mL/TIW is for 24 weeks or 48 weeks for
first time treatment. The recommended dosage of PEG-INTRON interferon alpha 2b
pegylated (commercially available from Schering-Plough Corp.) as administered by
subcutaneous injection at 1.5 mcg/kg/week, within a range of 40 to 150 mcg/week, is
for at least 24 weeks. The recommended dosage of ROFERON A inteferon alpha 2a
(commercially available from Hoffmann-La Roche) as administered by subcutaneous
or intramuscular injection at 3MIU(11.1 mcg/mL)/TIW is for at least 48 to 52 weeks,
or alternatively 6MIU/TIW for 12 weeks followed by 3MIU/TIW for 36 weeks. The
recommended dosage of PEGASUS interferon alpha 2a pegylated (commercially
available from Hoffmann-La Roche) as administered by subcutaneous injection at
180mcg/1mL or 180mcg/0.5mL is once a week for at least 24 weeks. The
recommended dosage of INFERGEN interferon alphacon-1 (commercially available
from Amgen) as administered by subcutaneous injection at 9mcg/TIW is for 24
weeks for first time treatment and up to 15 mcg/TIW for 24 weeks for non-responsive
or relapse treatment. Optionally, Ribavirin, a synthetic nucleoside analogue with
activity against a broad spectrum of viruses including HCV, can be included in
combination with the interferon and the HCV protease inhibitor. The recommended

dosage of ribavirin is in a range from 600 to 1400 mg per day for at least 24 weeks
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granules are mlled and bl ended with the renaining
ingredients and filled into a capsule or pressed into

wea w@hie2s The fol |l owi ng experinmental section appiuse®6/021003
for the preparation of the conpounds of Forrmula XI: 5
Abbrevi ations which are usgg%ln t he descriptions of
t he schenes, preparations d the exanpl es that

(comigiee Bl B AlaIG s e ORribaA!n B0 Pohp@aPiough g@PPEGUS

ribaviNFEfrb® H’(SﬁrﬁamtR h
V3- Hydr oxy- 1 3- beorg;zg%rl azi n-4(3H) -one EDC :

1-Te @rmﬁtaﬂyna@f tsppmsen) ingeetioty templiseliat faasé one compound of

Forrrptﬁ'%é 9?%08:%29%% %Lopl ,pgéqegfér{ga/ﬂhg&ﬁﬁ%%ore surfactant. The

formDatiomy taz ofilirihar bwybag& dm-cbr Wrﬁarmiarrﬁhébhtldéll}{fmgd:eptable
Di net hyl sul f oxi de 20

adjuv,q_n,%ﬁ, ap&gpé;gﬁ;lgt P{]hz?i 5h%rap§qu)egents and pharmaceutically acceptable
carruﬁfscﬁﬁb‘ bkd:l?leﬁtéf r ehichigxe Dg:@ﬁlqﬂe St hRe Bbléof 09%0%&@ &f being

or onet hane -D|ccoexlca odi I m de

Compﬁmmnowﬂ@ mesotheren@@dmn’@doflthp.fpanukaaitmm amy no2SnjRtigus to the

Cycl ohexyl gl yci ne Bn: Benzyl Bzl:
mam W{w@écﬁ?fﬁ%tﬁ%‘h 30 Ph: Phenyl i Boc:
i stm: buemymmenylthe aduvantiopt lepyt oh&bﬁ@r&@éd&%ﬂﬁa@ acceptable

- t-Butyl Boc:
surfaiF:)thni (L)Eé{) @Sé%ggﬁguwng ggenttoEE%o(t)h. éesrlred or nyeeded suitable

carriers and other excipients (such as binders, glidents, lubricants, and disintegrants)
may also be incorporated in the formulation. These adjuvants, carriers and
excipients as well as others are described hereinafter.

“Surfactant”, as used herein, refers to an adjuvant material that reduces the
contact angle between the active drug component and the environment of its use in
a mammal and may also be referred to as a wetting agent. Treatment of diseases
requiring high dosages of the present compounds, such as HCV, is enhanced by
improving the absorption rate of the compounds thereby improving the extent of
absorption of the compounds in a mammal. The surfactant in the pharmaceutical
formulations of the present invention enhances wetting of the present compounds by
aqueous systems (as in a mammal) and improves the dissolution rate of the
compounds to render a greater quantity of the compound available for absorption
than is available in a formulation of the present compounds that does not include a
surfactant. Any pharmaceutically acceptable surfactant that improves wetting of the
present compounds may be used. Particularly suitable surfactants include sodium
lauryl sulfate, stearic acid, monoethanolamine, docusate sodium, sorbitan fatty acid
esters, polyoxyethylene sorbitan fatty acid esters, ethoxylated aliphatic alcohols,
propylene glycol monocaprylate, glycerol monostearate, medium chain triglycerides,
polyoxyethylene alkyl ethers, and polyoxyethylene stearates. In one embodiment,
the surfactant is sodium lauryl sulfate. In another embodiment, the surfactant is a

polyoxyethylene sorbitan fatty acid ester. In yet another embodiment, the surfactant
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Cbz: Benzyl oxycarbonyl Cp: Cylcopentyldienyl 5 Ts:
p-t ol uenesul f onyl MCPBA: 3-chl oroperbenzoic acid. Me:
wORGBIB0dAAT U PCT/US2006/021003
O (7-azabenzotriazol-1-yl)-1,1,3, 3-tetranethyl uroni um
hexaf | uor ophosphate DVAP: 3é1 N N- Di net hyl am nopyrid
i ne 10 Bop:
Benzotriazol - 1- oxy-tris(di met hyl am no) hexaf | uor opho

is PEGHAPEG %@wlquqﬂ.em%ﬁmeéeéeﬁ‘a@ tsemalther used alone in or
com%af.se{mbmnﬂﬁse&twm lé{%ﬁggfﬁ%gﬁs@h{ @ggﬁg{fiﬁo@tan

according t ui del'i nes p
amoanigefrabouCh dniosthoyt 1 Gy weight beabsutf bto Ebtmtaﬁ",aujyomeigrﬁt.

o B 86tng ABEHOER S T 7 TRLREE nteriel TAtISRER thedif Btibe”
formAtaliibn d pgcadidie pHOGh BN ndH: gl i (jﬁ@@é meegttabmty &fthkResent
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and starches such as are derived from wheat, corn, rice and potato. The amount of
carrier in the formulation can range from about 10 to about 90% by weight of the total
formulation, or about 25 to about 75% by weight, or about 30 to about 60% by
weight, or about 12 to about 60% by weight. In one embodiment, the carrier is
microcrystalline cellulose.

Binders refers to substances that bind or "glue" powders together and make
them cohesive by forming granules, thus serving as the "adhesive" in the
formulation. Binders add cohesive strength already available in the diluent or bulking
agent. Suitable binders include sugars such as lactose, sucrose and corn 4
sweeteners,; starches derived from wheat, corn rice and potato; natural gums such
as acacia, gelatin and tragacanth; derivatives of seaweed such as alginic acid,
sodium alginate and ammonium calcium alginate; cellulosic materials such as
methylcellulose and sodium carboxymethylcellulose and
hydroxypropylmethylcellulose; polyvinylpyrrolidone; polyethylene glycol; waxes and
inorganics such as magnesium aluminum silicate. The amount of binder in the
formulation can range from about 10 to about 90% by weight of the total formulation,
or about 25 to about 75% by weight, or about 30 to about 60% by weight, or about
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granules, etc. after it has been compressed, to release from the mold or die by
reducing friction or wear. Suitable lubricants include metallic stearates such as
magnesium stearate, calcium stearate or potassium stearate; stearic acid; high
melting point waxes; and water soluble lubricants such as boric acid sodium chloride,
sodium benzoate, sodium acetate, sodium chloride sodium oleate, polyethylene
glycols and d'l-leucine. Lubricants are usually added at the very last step before
compression, since they must be present on the surfaces of the granules and in
between them and the parts of the tablet press. The amount of lubricant in the
formulation can range from about 0.1 to about 10% by weight of the formulation, or
from about 0.5 to about 5% by weight.

Disintegrant refers to materials added to the formulation to help it break apart
(disintegrate) and release the drug. Suitable disintegrants include starches; "cold
water soluble” modified starches such as sodium carboxymethyl starch; natural and
synthetic gums such as locust bean, karaya, guar gum, tragacanth and agar;
cellulose derivatives such as methylcellulose and sodium carboxymethylcellulose;
microcrystalline celluloses and cross-linked microcrystalline celluloses such as
sodium croscarmellose; alginates such as alginic acid and sodium alginate; clays
such as bentonites; and effervescent mixtures. The amount of disintegrant in the
composition can range from about 2 to about 15% by weight of the formulation, or
from about 2 to about 10% by weight.

Coloring agents provide coloration to the formulation or the dosage form.
Such excipients can include food grade dyes and food grade dyes adsorbed onto a
suitable adsorbent such as clay or aluminum oxide. The amount of the coloring
agent can vary from about 0.1 to about 5% by weight of the formulation, or from
about 0.1 to about 1%.
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variation, the hydrochloride salt 1.13 was converted

to the 4- nitrophenyl carbgg&te 1.15 by reaction with

4-ni trophenyl chl orof ormaf €°°°5 Subsequent treat ment

vvi%h an am ne (or_am ne hydrochl oride salt) of choice
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intravenously, subcutaneously, or transdermally. Preferably, the pharmaceutical
formulation is in a unit dosage form. In such form, the preparation is subdivided into
suitably sized unit doses containing appropriate quantities of the active components,
e.g., an effective amount to achieve the desired purpose. Suitable unit dosage forms
are solids, gels, or fluids including elixirs, dispersible granules, syrups, suspensions.
Solid form preparations include powders, tablets, dispersible granules, capsules,
cachets and suppositories.

The powders, tablets and capsules may be comprised of from about 5 to
about 95 percent active ingredient. Tablets, powders, cachets and capsules can be
used as solid dosage forms suitable for oral administration. Other examples of
pharmaceutically acceptable carriers and methods of manufacture for various
compositions may be found in A. Gennaro (ed.), Remington’s Pharmaceutical
Sciences, 18™ Edition, .(ﬁ990), Mack Publishing Co., Easton, Pennsylvania. The
formulations of the present invention may be produced via a dry blend processor a
wet granulation process and filled or compressed into capsules or tablets.

Capsules (either solid-filled, semi-solid filled or liquid filled) are special
containers or enclosures, often made of methyl cellulose, polyvinyl alcohols, or
denatured gelatins or starch for holding or containing the pharmaceutical formulation.
(Hard shell capsules are typically made of blends of relatively high gel strength bone
and pork skin gelatins. The capsule itself may contain small amounts of dyes,
opaquing agents, plasticizers and preservatives.

Tablet refers to a compressed or molded solid dosage form containing the
pharmaceutical formulation. The tablet can be prepared by compression of mixtures
or granulations obtained by wet granulation, dry granulation or by compaction.

A gel, such as an oral gel refers to the formulations dispersed or solubilized in
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solidfy Hy dr oxybenzot riazole WO 2006/ 130628
PCT/ US2006/ 021003 - 372 PyBr OP:
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sust G e 8 REFTB G b o3 P ABOCS e o
the cpnmoyllegtswn aukive mgredlents: to optimize the therapeu’uc effects, i.e. HCV
inhibitory activity and the like. Suitable dosage forms for sustained release include
layered tablets containing layers of varying disintegration rates or controlled release
polymeric matrices impregnated with the active components and shaped in tablet
form or capsules containing such impregnated or encapsulated porous polymeric
matrices.

Fluid forms may be liquids including solutions, suspensions and emulsions
containing the formulations. Non-limiting examples include water or water-propylene
glycol solutions for parenteral injections or addition of sweeteners and pacifiers for
oral solutions, suspensions and emulsions. Liquid form preparations may also
include solutions for intranasal administration.

Also included are aerosol preparations of the present invention that are
suitable for inhalation. Aerosols may include solutions and solids in powder form,
which may be in combination with a pharmaceutically acceptable carrier such as
inert compressed gas, e.g. nitrogen.

Also included are solid form preparations which are intended to be converted,
shortly before use, to liquid form preparations for either oral or parenteral
administration. Such liquid forms include solutions, suspensions and emulsions.
Alternatively, the formulations of the present invention may be prepared in powder
blends that can be suspended in water or juices.

Transdermal formulations may take the form of creams, lotions, aerosols
and/or emulsions and can be included in a transdermal patch of the matrix or

reservoir type as are conventional in the art for this purpose.
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subdivided into suitably sized unit doses containing appropriate quantities of the

active component, e.g., an effective amount to achieve the desired purpose.

The amount and frequency of administration of the formulations of the present
invention will be regulated according to the judgment of the attending clinician
considering such factors as age, condition and size of the patient as well as severity
of the symptoms being treated. A typical recommended daily dosage regimen for
oral administration can range from about 50 mg/day to about 3000 mg/day, in two to .
four divided doses.

The quantity of active compound in a unit dose of preparation may be varied
or adjusted from about 1 mg to about 1000 mg, or from about 50 mg to about 800
mg, or from about 50 mg to about 600 mg, or from about 50 mg to about 400 mg, or
from about 50 mg to about 200 mg according to the particular application.  In one
embodiment, the dosage form contains about 200 mg of the active compound. In
another embodiment, the dosage form contains about 200 mg of the active
compound.

The actual dosage employed may be varied depending upon the
requirements of the patient and the severity of the condition being treated.

Determination of the proper dosage regimen for a particular situation is within the
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aPP NYNF\OOONHZ CO 5 1.0E Method B Peptide
coupling of the acid 1.06 %éh the appropriate Pl-P
secondary am de noiety af ded the hydroxyl amde
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The following formulations exemplify some of the dosage forms of the present
invention. In the formulation, the “Active Compound” designates any of the
5  compounds of Formulae I-XXVI, as defined above, or a pharmaceutically acceptable

sale, solvate or ester thereof.
EXAMPLE 1: Dry Blend

Ingredient Amount
Active Compound 200 mg
Microcrystalline cellulose 0-60 wt.%
Lactose, anhydrous 0-60 wt.%
Sodium croscarmellose 2-10 wt.%
Sodium lauryl sulfate 0-10 wt.%
Tartaric acid 0-10 wt.%
Silicon dioxide 0-3 wt.%
Magnesium stearate 1-10 wt.%
Capsule shell 1 unit
TOTAL FILL WEIGHT 350-500 mg

In one embodiment, the powdery Active Compound can be blended with
10 some of the ingredients and compacted with a roller compactor to densify the
powder. The resulting compact is milled, and the milled compact is blended with the
remaining ingredients and filled into a capsule or pressed into a tablet.
EXAMPLE 2: Wet Blend

Ingredient Amount
Active Compound 200 mg
Microcrystalline cellulose 0-60 wt.%
Lactose, anhydrous 0-60 wt.%
Sodium croscarmellose 2-10 wt.%
Sodium lauryl sulfate 0-10 wt.%
Tartaric acid 0-10 wt.%
Pregelatinized starch 0-15 wt.%
Hydroxypropylmethylcellulose 0-6 wt.%
Magnesium stearate 1-10 wt.%
Capsule shell 1 unit
TOTAL FILL WEIGHT 350-500 mg

15 In one embodiment, the powdery Active Compound can be blended with

some of the ingredients, granulated with a solution of binders and dried. The dry
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amde 1.11. Oxidation (Mdffatt 5 or Dess-Martin's)

resulted in the keto amde 1.12. Deprotection of the

N-Boc functionality gave t#& hydrochl oride salt 1.13.

Treatnment with a suitable isocyanate (or isocyanate
grangdgsaiaral milled aed Ullerdted withhiket rargeiningoingoedients. and filley into a
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compoynds, of Gormutia Xl:10 | n yet another variation, the
MpBr RS vifics @kd uded i t}i\’% cSERIRISES tﬁQ.s%:ﬁ&néé, preparations

[
nitrophenyl carbamate 1. y reaction w
and thergxampigs:inat falowaaref or mat e. WO 2006/ 130628

B 21003 -375 Subsequent treatnment with an
THF'afné%ag{%goﬁgéﬁ% ne hydrochl oride salt) of choice

DMFpNev-Dieethyiferrhamies conpound 1.14. VVHOHHOH N
EtOAI\cl': E%hyll IaceNtaIt\clé P

AcOH: Acetic acid

HOOBt: 3-Hydroxy-1,2,3-benzotriazin-4(3H)-one

EDCI: 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
NMM: N-Methylmorpholine

ADDP: 1,1'-(Azodicarbobyl)dipiperidine

DEAD: Diethylazodicarboxylate

MeOH: Methanol

EtOH: Ethanol

Et,0: Diethyl ether

DMSO: Dimethylsulfoxide

HOBt: N-Hydroxybenzotriazole

PyBrOP: Bromo-tris-pyrrolidinophosphonium hexafluorophosphate
DCM: Dichloromethane

DCC: 1,3-Dicyclohexylcarbodiimide

TEMPO: 2,2,6,6-Tetramethyl-1-piperidinyloxy

Phg: Phenylglycine

Chg: Cyclohexylglycine

Bn: Benzyl

Bzl: Benzyl

" Et: Ethyl

Ph: Phenyl
iBoc: isobutoxycarbonyl

iPr: isopropyl
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di pepti de hydrochl oride salt 1.03 was converted to the
4- nitrophenyl carbamate as descri bed above. Treat nent
Wi th an am ne (or am ne h%@OChI oride salt) of choice
X proyi ded the urea derivative 1.05. Hydrolysis and
Bu o Bu:He#-Batdbor at i on as described in Methods A/ B

. ' get conpounds 1.14. V V
BOC‘E@?’%&E 00 QUN-,~001.04 02N ( O1.16 V V
Cbz:Banzylwapeddb@itylH 9CCH3 as above HH 'N Il NP (Method

_é«)NNgo‘ Gap'NYN ' "O0 Cap' Y ~010 Ol 1.05 O
Cp: Qylgopetddiesyl owi ng experimental section applies for

Ts: piidRidpe8afs@f i on of the conmpounds of Formula XiI1:
brevi ati ons which are used in the descriptions of

MCPB#e 3seinenioperbanzepsaacidi ons and the exanpl es that

. w are: 15 THF: Tetrahydrofuran DWF:
Me: %gkiyg nmet hyl f ormam de Et OAc: Ethyl acetate WO
HATQ006(714xh28 zeWTabISP-9N Y, 0, 31D 3ramathGlurdiiai: hedafitivrophosphate

oA Bt Bdpimng 20t 1 @21 1-4(3H-one
Bop: Benzotriazol-1-yl-oxy-tris(dimethylamino)hexafluorophosphate
PCC: Pyridiniumchlorochromate
Other abbreviations are commonly used abbreviations Such as according to
the guidelines published by Journal of Organic Chemistry.

General Schemes for Preparation of Target Compounds

Compounds of the present invention were synthesized using the general schemes
(Methods A-E) described below.

Method A

Deprotection of the N-Boc functionality of 1.01 under acidic conditions provided the
hydrochloride salt 1.02 which was subsequently coupled with N-Boc-fert-leucine
under peptide coupling methodology (Louis A Carpino et al. “Preparation of uronium
and immonium salts for peptide coupling”, WO 2002094822, pp. 76) to afford 1.03.
N-Boc deprotection followed by treatment with appropriate isocyanate gave the urea
1.05. Hydrolysis of the methyl ester provided the acid 1.06. Peptide coupling of the
acid 1.06 with the appropriate P+-P’ primary amide moiety afforded the hydroxyl
amide 1.07. Oxidation (Moffatt, or Dess-Martin’s) resulted in the target compound
1.08.
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Method B

Peptide coupling of the acid 1.06 with the appropriate P4-P’ secondary amide moiety
afforded the hydroxyl amide 1.09. Oxidation (Moffatt or Dess-Martin’s) resulted in
the target compound 1.10.

Method C

In another variation, peptide coupling of the N-Boc-P2-Ps-acid 1.03 with the
appropriate P4+-P’ amide moiety afforded the hydroxyl amide 1.11. Oxidation (Moffatt
or Dess-Martin’s) resulted in the keto-amide 1.12. Deprotection of the N-Boc using
either formic acid or 4 M HCI in dioxane gave the formate or hydrochloride salt 1.13.
Treatment with a suitable isocyanate (or isocyanate equivalent) resulted in the target
compound 1.14.
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Method D

In yet another variation, the hydrochloride salt 1.13 was converted to the 4-
nitrophenyl carbamate 1.15 by reaction with 4-nitrophenyl chloroformate.
Subsequent treatment with an amine (or amine hydrochloride salt) of choice
provided the target compound 1.14.

Y Y
2 o 0
H H H H
NN Nep S N Nep,
e HzN\é/go 0 o) QOTN\/&O o) 0
™ o 7

Method E

In yet another variation, the dipeptide hydrochloride salt 1.04 was converted to the 4-
nitrophenyl carbamate as described above. Treatment with an amine (or amine

hydrochloride salt) of choice provided the urea derivative 1.05. Hydrolysis and
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20

NNOCGCap NYNo OO Cap' ( 0 O_Om1.07 1.06 VHDO
NNH2 Cap'NUp OO I10-I | 1.08 Mthod B Peptide
woaulisegsof the acid 1.06 with the appropriat eCPIsR06/021003
secondary ami de noiety afforded the hydroxyl amde
1.09. Oxidation (Mffatt 057@ess-l\/arti n's) resulted in
5thetarget corrpoundllO UHOHH C]—|NN N\ H
HHN Cap' % p' OO 0/I\ O1. v 1\
f““hﬁr GRografion e ‘é%‘i?“ RﬁrJMﬂ Qﬂs 8/8 proviges zm&mmnpounds
1.14PCT/ US2006/ 021003 -379- Method C In anot her
variation, peptide coupling of the N Boc-P2-P3-acid
1.17 vvltﬁ\/the appropriate P1-P am de noi et\\(//afforded
t he hydr @ I amde 1.11. Oxidation (Mdffatt “or
Dess- Mar s)ésultedlnthe keto amde 1/1

Deprot ectIon of the N——Bee%»functlonalltyH

de salt 1.13. Treatnent dn\rﬂgNm/l&akoje
|socyanate (or isocyanate equiva ed in the

target/tFeJTpoumd 1.14. V V H Odk

\V4
H 9 H
"cap NH2" OCH3 as above H N N ‘P
S (Method A) AR O o
Cap 0 Cap” ) Y O
O -
/I\ TS 1.14

1.05

?w\(

The following experimental section applies for the preparation of the

compounds of Formula XlI:

Abbreviations which are used in the descriptions of the schemes, preparations and
the examples that follow are:

THF: Tetrahydrofuran

DMF: N,N-Dimethylformamide

EtOAc: Ethyl acetate

AcOH: Acetic acid

HOOBt: 3-Hydroxy-1,2,3-benzotriazin-4(3H)-one

EDCI: 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochioride
NMM: N-Methylmorpholine

ADDP: 1,1'-(Azodicarbobyl)dipiperidine

DEAD: Diethylazodicarboxylate

MeOH: Methanol

EtOH: Ethanol

Et20O: Diethyl ether

DMSO: Dimethylsulfoxide

HOBt: N-Hydroxybenzotriazole
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H'" Il OHHNNP >10NN OO ) O/YN~ OO0 O1.17 O\

/ 1.112 VN /| VOHHOH NNP. NN / QUN-O O O
wWoIChooH20628l O O O /I~ 1 OF 1.12 1.13 V 9N'~N H @cHUS2006/021003
"cap-NCO' N, P. O 'NUN QO equi val ent Cap 1" 00114
Method D In yet another vagjsaation, the hydrochloride

salt 1.13 was converted to the 4- 10 nitrophenyl

Ih i I
PYBrOPY BRRberis-pftoiin et Biufh bt SARBRREE o ne (or
DCMaﬁQﬁéDrhmhm‘rd oride salt) of choice pr00\|i|| dﬁldNt EeN NP
t t nd 1,14, VV HOHF-AH
DeC: Pgieyidiipgicy: arE?\F'L“Eid% 0 OYN--: V. N1 / 01,13V
TEMRO13 2 6/6H dddrhatap: Noberith | NN.P Cap' N\N-O O O O
14 WO 2006/ 130%28 8?/[1 2006/ 021003 -380- Method E

Phg: He93é|9 Y§ISt her variation, the di peptide hydrochl oride
Chg: B9tibhéx{giyeme converted to the 4-

Bn: Benzyl
Bzl: Benzyl
Et: Ethyl

Ph: Phenyl

iBoc: isobutoxycarbonyl

iPr: isopropyl

'Bu or Bu': tert-Butyl

Boc: tert-Butyloxycarbonyl

Cbz: Benzyloxycarbonyl

Cp: Cylcopentyldienyl

Ts: p-toluenesulfonyl

Me: Methyl

HATU: O-(7-azabenzotriazol-1-yl)-1,1 ,3,3-tetramethyluronium hexafluorophosphate
DMAP: 4-N,N-Dimethylaminopyridine

BOP: Benzotriazol-1—yl-oxy-tris(dimethylamino)hexaﬂuorophosphate
PCC: Pyridiniumchlorochromate

General Schemes for Preparation of Target Compounds

Compounds of the present invention were synthesized using the general
schemes (Methods A-E) described below.

Method A:

Deprotection of the N-Boc functionality of 1.01 under acidic conditions provided the
hydrochloride salt 1.02 which was subsequently coupled with N-Boc-tert-leucine
under peptide coupling methodology to afford 1.03. N-Boc deprotection followed by
treatment with appropriate isocyanate gave the urea 1.05. Hydrolysis of the methyl



ni trophenyl carbamate as descri bed above. Treatnent

with an am ne (or am ne hydrochloride salt) of choice
wonowiideddst he urea derivative 1.05. Hydrol ysi spamas2006/021003

further el aboration as described in Methods A/ B

provi ded the target con‘pou%9I§ 1.14. VV ?2.rOCH3 OCH3

HO.HNOHZz ---AO 10402N|001116V

ester( Wé’t"%ﬁg tp\?cﬁ RIB%O %@e coup%ove the pcg JI\I gedmtl'i trﬁasappropnate

Ps- P1 Maanam frididt WD EH R PR thyERE% Jalanﬁaétﬂ@m R AtRR _(Mifatt or
preparation of the conpounds of Forrmula XIV: For

relat%d)re%%seduT dstidwelbr Syethesis, \Q90; ST g D@Bﬁ@ﬂamn s — J. Org.

BN B B

Acetic acl\d HOOBt :

3- Hydr oxy <%, 2 3- benzot\/l azi n-4(3H)-one E
1-(3-di h Hpopr 0 co3t1Het hyl car bodi i OCHs
hydroc%d Fprpho |r5a 210

1,1 -( roar bobyl ) di *pﬁ*crherl di ne

Di et hyl azogdlj,car boxyl at @2 MeOH. Met hano? EpO—h oFEt hanol
Et 20: D et hyl et{yar 25 DVBO. Di net hyl sul f oxi de WD
2006/ 130628 PCT/ IS2006/ 021003 - 381 \yKBt

N- Hydr.oxybenzot /i azolg, PyBr OP:
Bromo-tris-pyr r\o/'l nopahosghonl um hex@‘l"}\ur;)(gcgghosphat e
@)

HCIHN._
/T\ cap”" N : 1%5
O H
1.04 ™
v M
X y OH
. OH L Q\D/N NH,
H H
Cap’N\n’NYJ%o 0 Cap/NTN\E/&O © 0
™ 1.07
1.06 WV
Pl H O
- . NN NH,
H H
Cap/N\n/N\E/J*o 0 o
0

Method B ‘

Peptide coupling of the acid 1.06 with the appropriate P4-P’ secondary amide moiety
afforded the hydroxyl amide 1.09. Oxidation (Moffatt or Dess-Martin’s) resulted in
the target compound 1.10.



DCM Di chl oronet hane DCC. 1, 3-Di cycl ohexyl carbodi i m de

5 TEMPO 2, 2,6, 6-Tetranet hyl - 1- pi peri di nyl oxy Phg:
wohemsyidgl2zgci ne Chg: Cycl ohexyl gl yci ne  Bn: Benpgir/uBz005/021003

Benzyl 10 Et: Ethyl Ph: Phenyl DMF- DVA:

N, N- Di net hyl f or mam de- d| #%I acetal i Boc:

i sobut oxycar bonyl i Pr: pyl 15 tBu or But :

tert-Butyl Boc: tert- Butyl oxycar bonxé

Benzyl oxycakbonyl Cp: Cyl copentyl dienyl Ts

p-tol uenesylfonyl 20 Me Methyl HAT OH

O (7- azabezuz_f))}r!iﬁgﬁol 1-yl)-1,1,3, 3@{§rﬁath | ukpni m

hexafl_l uor, ophosfihat e —DMAR:  4- N N Di net Nyl a yr di

BQﬁ%ot\lﬂTaml -Q- yI oxy-tri S8 m\a’fhy amono) exafl uor opho

sphat e© P /qe\ Pyge di ni unchl or oct arpte 25 KHVDS9

Pot assi um 'Hexarmet hyl di s\Vazi de or Potassium

bi s(trimethylsilylan def™ NaHVDS; Sod| um

Hexanet hyl di si | azi de oy Sgdi

bi s(trinethylsilylam de)N”

Hexanmet hyl di si | az{{uI gho e}

bi s(trinmethyl QaPyIE]/ e) d/ C. 10% Pal | adi um on

carbon (by weight) O /‘Fﬁ\\ Thi o cherol 30 General

Schenes for Preparatioh of Tar gét Conmpounds Conpounds
Meth&d g he present invention were synthesized using the

general schemes (Methods A-E) described bel ow. WO
In arpgber 13wistign.POEPt2 008/ BIRE0E8 thesdbBomiatddardd 1.17 with the
eed i I f I
cppr RBP4 5 g [k ke 3111 BHHHER ot
5 or Désé)lﬂlemﬂm sh ramztteduimsﬁwé«etd» yamideph 4@. V\nDeirprbte%bon of the N-Boc

functugp@ ylp%l{/%bg der 5%: Egt1%uml'rea gﬁtt vI?l ﬁl % gtﬁ%ébiie isocyanate

i“on
(or isocyanate equivalent) resulted in the target compound 1.14.
Vv 4
S R H OH
%OH O\(N
P PR
O.__N ———
RS Ty
A >N
1.1
M Y
—_— n N P N P
>|/O\H/N\s/1§° 0 0 ch.HZN\E/& e 0
O = =
- ™
1.12 1.13
M
N\ H § nu
cap-NCO! 4oy N Ny
(0] O
equisglent Cap” \g,N\;:/&O
/]\ 1.14
Method D

10 In yet another variation, the hydrochloride salt 1.13 was converted to the 4-

nitrophenyl carbamate 1.15 by reaction with 4-nitrophenyl chloroformate.
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15

5 followed by treatnment with appropriate isocyanate
gave the urea 1.05. Hydrolysis of the nethyl ester
wonowiideddst he acid 1.06. Peptide coupling of tkeTas2@e/021003

1.06 with the appropriate P1-P' primary am de noiety

afforded the hydroxyl amide 1.07. Oxidation (Mffatt

oxi dation or related proc‘e%%5 see, T. T. Tidwell,

Synt hesi s, 1990, 857), or Dess-Mrtin Periodinane -
Subsgquenty tregfreemt, Withog®) angne 4(F5pminss hydeethiloriden salthr ofechoice

provigge fRAR bahtind Y4 V0 S9° 05 0TV V 6 KIFCIQZI—I; N

OCH3 H H \HCI H2N--- --0 0 Cap- NUNOO\/l 05 Ol 04
VVOXH 9¢ Cap NyN~o O Cap' N¥N, -
O-T 1. 07 O N NH2 Car N~
l\/btthHlﬁ c upllng—o’f t he @C|gq110 trbthe
approprl ' secondary a |et9 forded the
hydr oxyl g .09, xi datd2 fQ‘aq\t\ or
Dess- I\/Elrtl n 13) 1.15
N
“cap-NH2" H H [N_Bﬁf
Cap”N\[rN Y OO
O =
™
Method E

In yet another variation, the dipeptide hydrochloride salt 1.03 was converted to the 4-
nitrophenyl carbamate as described above. Treatment with an amine (or amine
hydrochloride salt) of choice provided the urea derivative 1.05. Hydrolysis and
further elaboration as described in Methods A/B provided the target compounds
1.14.

Y V
hon K O o N_L 0
Ha e /@/ \ﬂ/ : o
TS 1 O,N °© AT~ 16
Y M
N\ v § =H
"cap-NH2" N OCH3; asabove N N N,
\/g ) (Method A) N R .0 S
ap 0 Cap T 7 0
O =
/I\ 1.05 ™ 1.14

The following experimental section applies for the preparation of the

compounds of Formula Xlii:

Abbreviations which are used in the descriptions of the schemes, preparations and
the examples that follow are:

THF: Tetrahydrofuran

DMF: N,N-Dimethylformamide

EtOAc: Ethyl acetate
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15 resulted in the target conpound 1.10. WO
2006/ 130628 PCT/ US2006/ 021003 - 383 V VH OHH OHN

wOl2066a30628)y NN O O Cap' NUN_, , O O O O O 1.06 | 1r0%us266m21003

N Cap NNFO OO O 1.10 WO 2006/ 130628

PCT/ US2006/ 021003 - 384- _}hod C In anot her

vari ation, peptide coupl i'ry\{g ®f the N Boc-P2-P3-acid

1.17 with the appropriate P1-P am de noiety afforded
AcOldnaceficir@styl ami de 1.11. Oxidation (Moffatt ~or

HOO%?%H\@L&BJ 0 ’g’g—#’%gz 0 %—éi:ﬁlﬁ)’g& og If an:?i(aoﬁglt iot ;lmgg\?e
EDCL He(3ngidretinyihmiviopeomd)-3-ethylcarbddigaideeydrodhidrice sui t abl e
N RPNt ae 14 W v HGH ot ON G H NN P
AR R 0 0°0 HO . 2N 0.0 12 V 1. 15
DEAR: Piethylpzodiegsbiodete~/ N N, P, or 'N N.N O 0 equi val ent
DIADgﬁsgprQ)pylazodicarboxylate

MeOH: Methanol

EtOH: Ethanol

Et,O: Diethyl ether

DMSO: Dimethylsulfoxide

HOBt: N-Hydroxybenzotriazole

PyBrOP: Bromo-tris-pyrrolidinophosphonium hexafluorophosphate

DCM: Dichloromethane

DCC: 1,3-Dicyclohexylcarbodiimide

TEMPO: 2,2,6,6-Tetramethyl-1-piperidinyloxy

Phg: Phenylglycine

Chg: Cyclohexyiglycine

Bn: Benzyl

Bz: Benzyl

Et: Ethyl

Ph: Phenyl

iBoc: isobutoxycarbonyl

iPr: isopropyl

'Bu or Bu': tert-Butyl

Boc: tert-Butyloxycarbonyl

Cbz: Benzyloxycarbonyl

Cp: Cylcopentyldienyl

Ts: p-toluenesulfonyl

Me: Methyl

Ms or Mesyl: Methane sulfonyl

HATU: O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate



0 1.14 Method D In yet another variation, the

hydrochloride salt 1.13 was converted to the 4- 10
woi2ooeapbery| carbamate 1.15 by reaction with PCT/US2006/021003

4-ni trophenyl chioroformate. Subsequent treatment

with an amne (or am ne hygdypchloride salt) of choice

provi ded the target conpound 1.14. VVHOHOH N

B . H NP OOOIN. O0O®N/ Ol,- 1.13
DMA\B'ﬁ"Wl}IQ?mMa@m%P%%‘g@% -12" HH'" Il NN,P.
Bop: Gpizdtdlizol- &-y20%)-Pisldikfeti@aiHhd 2¥dfophosphate
PCT/ 1JS2006/ 021003 -385- Method E In yet another
PCCy BYiidpiugehiqraghrgmsdey i de hydrochloride salt 1.03 was
DIBAEORY 8iidoRforsyP alumnibBi® Hydhidkr ophenyl carbamate as
descri bed above. Tredtnment with an am ne (or am ne
rt or RfdRoem tempgsaterg t) of choice provided the urea

enl - . 05. Hydrolysis and further el aboration
quangéb' égﬁﬂraﬁg%é'el Met hods A/ B provided the target

h or mohpounds  1.14. V V OCH3 9-OCH3 HCl . H2N~~'" O 0C OLN
. ..0~01.04 02N | / 0 1.16 VV HO H "cap-NH2"OCH3 as
min: @iRlfe 11 N NP. H H~ (Method A) NN O O Cap’' NYN O O

TFA:G@#uorodeeti€ablg 1. 05 1.14 10

General Schemes for Preparation of Target Compounds

Compounds of the present invention were synthesized using the general
schemes (Methods A-E) described below.
Method A
Deprotection of the N-Boc functionality of 1.01 under acidic conditions provided the
hydrochloride salt 1.02 which was subsequently coupled with N-Boc-tert-leucine
under peptide coupling methodology to afford 1.03. N-Boc deprotection followed by
treatment with appropriate isocyanate gave the urea 1.05. Hydrolysis of the methyl
ester provided the acid 1.06. Peptide coupling of the acid 1.06 with the appropriate
P+-P’ primary amide moiety afforded the hydroxyl amide 1.07. Oxidation (Moffatt or
related process - T.T.Tidwell, Synthesis, 1990, 857; or Dess-Martin’s periodinane (J.
Org. Chem., 1983, 48, 4155) resulted in the target compound 1.08.



The follow ng experinental section applies for the

preparation of the conpounds of Formula XV: For the
wonoewadenes descri bed bel ow, the follow ng PCT/US2006/021003

abbrevi ations are used: THF: Tetrahydrofuran 15 DVF:

N, N-Di et hyl formam de Et Ofgg _Ethyl acetate AcOH:

Acetic acid HOOBt:

3- Hydr oxy< 1, 2, 3-benzotri azi n-4(3H)-one E

1- (3-di nets yI am nopr omyl ) - 3-et hyl carbodi i nrde

hydrochl off\de ~ 20 NMM:=:N- Met hyl nor phoI i ne[A}RﬁOCH

1, 1' - (AzouiCardsEby| )d@»ﬁ@rq*‘dl ne ’

Di et hy QldbOar boxyT at ¥, MeOH Vet W Et/édo Et hanol
25 Et20: Diéthyl ether WO 2006/ 130628 o

BT/ US20061021003 - 358 DVBQ DI met hyl bl f 8% de
HOBt : N Hydr oxyb\@:ﬁzot ri azol e PyBr OP:

Brono-tris-pyrr di nophosphoni um hexé\f’l uor ophosphat e

DCM Dictitor one O8H:DCC:

1, 3-Di cycl paexy! daroodi+mde TEMPO OCHs
2,2,6,6-Tetranef hy? - 1- pi peri di nyﬁoxyfg%

Phenyl gl yci ne €hg: Cycl ohexyl gqa'ycﬁﬁe ﬁ«,,osBenzyI 10
Bzl : Benzyl Et ot hyl  Ph: Phenyl® :

I sobut oxycar bonyl™ i Pr: isopropyl 15 tBu or But:
tert-Butyl BOC\/t ert - Butyl oxycarbony/ Cbz:

Benzyl oxycar bo Cp: Cyl copentyl di TSOH
p-tol uenesul f&( [i(
N

Cap” \n/ \/Koo Cap
° A
1.06 \/
.: 1. H
—_— N
Sy
Cap/N\n/N\é/&o o 0
A

1.08
Method B
Peptide coupling of the acid 1.06 with the appropriate P4-P’ secondary amide moiety
afforded the hydroxyl amide 1.09. Oxidation (Moffatt or Dess-Martin’s) resulted in
the target compound 1.10.

Cap,NTN\é/go 0 Cap,HTHYgO 0 0
© AT~ 108 V. o /T\ 1.09
= o
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20 Me: Met hyl HATU:
O (7-azabenzotriazol -1-yl)-1,1, 3, 3-tetranet hyl uroni um
woesaiidens ophosphat e  DVAP: 4- N, N- Di et hyl am negymiseioss21003
BOP :
Benzotriazol - 1-yl -oxy-tri sé?%met hyl am no) hexaf | uor opho
sphate PCC. Pyridini unchl chromate 25 KHMVDS:
Pot assi um Hexamet hyl di si | azi de or Pot assi um
Methgd & ¢ 1 i et hyl si | yI am de) I\IaHI\/DS Sodi um
In h@Pﬁ%FE eméltehS' -Po-Pg-acid 1.17 wi
a Sy tr\It/ metlhyl & ?tﬁﬂ\f I\ll_Btor(]: I?ﬁnPg, acid 1.17 with the
apprd}medﬁ&fﬂlammdelmmtyeaf&rded thﬂ hydroxyl amlde 1.11. Oxidation (Moffatt

i ri.oet hyl sjlylamd 10°/P/ Pal |. adi um on
or DSBS Riaiar 7 Therkeid bidhe Tz BPIpISgE of the N-Boc
funct%@ﬁfy@@t&eﬁ%r&@ﬂ@:%é @2!1@0@ Lré%%ﬁegﬂgltg? thCléﬂ)clﬂlé‘éc%nate
|~ +
(or 'Seﬁ@n@teesuwa@nt)ﬂewﬁqcblm@e targe FRmMPBUNG . 14.
pyrazi necarpoxylic acid la (3 g) i 150 nL of dry 5

di chl or onetftane and 150 nL of dry wasyptirred at O
Candtreae bt h HATU (1.4 eq, & 03 _§). N\P,
L cycl gh llyci ne h drochlo [ 1.)2 , 6.03

y 9 3:&\/&90 hydr, q? q 9)

smal | portion CN— t hyl nor phol i ne
(4 eq i’O/pi, 16 0. 920) was add@d/l\drop se. The
reacti on m xtur vvas gradual | y war medi1t 0 ,r oom
temperature and ¥ stlrredfor 20 h. Al t evolatlles

were renoved un c umy and t he reS| Oy

di ssotved in 5 hyl acet at e. r e P

| ayer wa ed&MF& wett er (160 HPLOR y@o s PN HC
(100 nm.), 'agme rated sodi um bic bon

solution (100 'nL), and brine (100 nL g organic

| ayer was dried over magnesiym sulfate |Itered and

concentrat ed under reduced essure) The resi due was
chr omat ogr aphgg Hn sili ca
acet one/ hexaﬁes—»S 95 tip

el
to ff rtﬁ’the 15
product 1 Ce&ﬁval&ntV\hl 12 s\qﬂ

Method D

In yet another variation, the hydrochloride salt 1.13 was converted to the 4-
nitrophenyl carbamate 1.15 by reaction with 4-nitrophenyl chloroformate.
Subsequent treatment with an amine (or amine hydrochloride salt) of choice
provided the target compound 1.14.

Y Y
A\ B § H N\ H 9 H
N, N N
N P H N P
HCl HZN\_/&O o o /Q/OT N\/go 0 o
I
/[\ O:N /[\
113 1.5
\V4
S % “ O ir:]l
cap-NH2 W on N P
’ Cap,N\n/N\E/&Oo 0
O =
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Step Bop NNOw (OH 1d A solution of nmethyl ester
1c (6.5 g) in 270 nL of a 1:1:1 m xture of
wokblckB@B wWat er was cooled to 0 C and treated RCThS2006/021003

l'ithi um hydroxide 20 nonohydrate (2.5 eq, 2.45 g).

The m xture was stirred ang gonltored by TLC

(acet one/ hexanes; 2:8) ﬁ all the starting materi al
Meth been consuned, the WO 2006/ 130628

US2006/ 021003 -388 reaction mxture was treated

In yetiahBthbP Qafhti, tRElHpRYEdE hbhr'd@hmﬁaé saltey G%Mfc% \Bited to the 4-

concentrated on the rotavap. | or onet hane 5‘ (3
nitropRenvh resamate Béy@@@ﬂb%pab(meedr rea‘heelﬁqwébuan Iaarynae (msamlne

o AR S, GRS SR B T oy and

furthewu lefaioeatidni bt;eaiesﬂ:nbaddn BetmuceAlB dreddéd thefrghtt @8mpounds
114product Id as a white solid. Step C H3C'/ CH3 CI-B
"N HHCI le The amino ester |le was prepared foll ow ng

the method of R Zhang and J. S. Madal engojtia (J.

Org. Chem 1998, 64, 330), with the excepti®on that the

Boc group 1 akhgaved by the reaction{of t bén,
Boc- pr ot&g,g&g/ém no acid wth net hanol [ i (4M HC
i n di oxane al so enpl oyed for d@’p 1 on).
(Note: In a-~qariabd on of the rg d 8ynj esi,ﬁ, t he
sul foni um yl i de \gas replaced with the ¢orresponding
phosphoniumylid Step D O /OCH3 Boct ()—I N ~ OCH3
HCl + BocHN-O 0 CIlSlelfAsqut gfo H
Boc-"tae iz | G °" 1. ry” P
CH2Cl 2/ DM \?(5:\/& et ) aﬁﬁi&oo 0
e} z
T ™ 114

The following experimental section applies for the preparation of the

compounds of Formula XIV:

For the procedures described below, the following abbreviations are used:
THF: Tetrahydrofuran |
DMF: N,N-Dimethylformamide
EtOAc: Ethyl acetate
AcOH: Acetic acid
HOOBL: 3-Hydroxy-1,2,3-benzotriazin-4(3H)-one
EDCI: 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
NMM: N-Methylmorpholine
ADDP: 1,1'-(Azodicarbobyl)dipiperidine
DEAD; Diethylazodicarboxylate
MeOH: Methanol
EtOH: Ethanol
Et20: Diethyl ether
DMSO: Dimethylsulfoxide
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m., 1:1 ) was cooled to OC and treated with the am ne
hydrochloride le (5.3 g, 25.7 mol), NW (6.5 g, 64.8
wonrmle)13eamel BOP reagent (11.6 g, 25.7 nmol). TheCT/US2006/021003

reaction 20 was stirred at rt. for 24h, diluted with

aqueous HCl (1 M and extraé% ed with CH2Cl 2. The

conbi ned organic | ayers weP8! washed with aqueous 1 M

HCl, saturated NaHCO3, brine, dried (MgSO4), filtered
HOBENHHYeroeheraetdazels vacuo and purified by

; : S / : to yield 1g
PyBrE: BRBPHRRroligh o Sk R AR AR EophGptisRe
DCMVPOI¢HISDOB8h&241003 - 389 ~OCH3 / OCH3 BocHN-O O

HCI.. H2NLO, 0 99 1h A solution of nethyl ester Ig (4.0
DCC;?:&I@ZCXI@OHWSI%?”&’HQ"'HF%SOI ved in 4M HCl in dioxane and
TEMPO: X 26 AT ettdmefdf-1Diperidi@oxyeact i on m xture was

concentrated in vacuo to obtain the am ne

Phg:Rhenylghicéie de salt, 1 h which was used wit hout

. h £ i 5 Step FOOCH3 O NON~NHOH +
Cha RS S B N 6 %0 20 1= 1h N O A sol ati on of
Bn: Barizgl 1d (100 ng) in 5 nL of dry dichloronethane and 5
B2I: o1; dry DWF was stirred at OC and treated with HATU
2l teghzy eq, 202 ng). The am ne 10 hydrochloride 1 h (1.2
Et: Egfd 146 ng) was added. Then, N-nethyl nmorpholine (4 eq,

0.17 mL, d 0.920) was al so added. The reaction m xture
Ph:Rignyktirred at O'3C overnight. Al the volatiles

: \ resi due was
DMF‘(;[?’I\'S/IS\J \’/eg Iﬁ%t%ﬂﬁr@a}é?&éjgﬁ%%g{ge zlat e. The organic
iBoc:lisgtartoxywarhamshed with water (10 nl), aqueous 1 N HA
iPr- i{ 100mI), aqueous saturated sodi um bi carbonate sol ution

1R PI¥_), and brine (10 m.). 15 The organic | ayer was
'Bu odBiuéder@mtymagnesi umsul fate, filtered and
concentrated under reduced pressure. The residue was

Boc: iar-Briyeamesyl on silica gel (gradient: _
coz SRIBREBANS, 122, L L o N e
Cp: @lcopentyldienyl

Ts: p-toluenesulfonyl

Me: Methyl

HATU: O-(7-azabenzotriazol-1-y1)-1,1,3,3-tetramethyluronium hexafluorophosphate
DMAP: 4-N,N-Dimethylaminopyridine

BOP : Benzotriazol-1-yl-oxy-tris(dimethylamino)hexafluorophosphate

PCC: Pyridiniumchlorochromate

KHMDS: Potassium Hexamethyldisilazide or Potassium bis(trimethylsilylamide)
NaHMDS: Sodium Hexamethyldisilazide or Sodium bis(trimethylsilylamide)
LIHMDS: Lithium Hexamethyldisilazide or Lithium bis(trimethylsilylamide)

10% Pd/C: 10% Palladium on carbon (by weight).

TG: Thioglycerol

General Schemes for Preparation of Target Compounds

Compounds of the present invention were synthesized using the general

schemes (Methods A-E) described below.
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Oli HON-h it A solution of nmethyl ester 1i (180
mg) in 9 nL of a 1:1:1 m xture of 20 THF/ MeCOH wat er
woasoecised2ed to 0C and treated with |ithi um hydpaxiuse006/021003
nonohydrate WO 2006/ 130628 PCT/ US2006/ 021003 -390
(2.5 eq, 35 ng). The mxtugg was stirred and nonitored
by TLC (acet one/ hexanes; %’f When all the starting
Met @teri al had been consumed, the reaction mxture was
ted with 50 nL of aqueous 1 N HCI and the m xture
W@e;ﬁ@f&‘ﬁﬁhr et QHeON B&E fuﬁ@tftﬁ‘l‘éﬂg/ op ??HOUHH@F t:‘ﬁ:’fbﬁ%(<§91ditions

m -) was added and | ayers separ he aqueous
providgd dhe iysirechiorids §altv0| o wlthI@smtﬁlShanent()ecau;ﬂéd miidh N-Boc-

o )50 R e O30 e o B RS, BRESb Rt

followed)tiydr(eatmpn’amtla apprdeisteidodyarsite @abb&h@ uré 198 qudrUIySIs of
th tgl ¢ A solution of acid 8'2 in
e rgethy} gstar BmVM%ﬁﬁwaﬁe hoe ?ewudgfcoswg fhine ?%‘Qt%@ﬁ Wih the

appr@br‘ié’te 'F'h@’ %&rﬁﬁér’S}YArﬁM@rrﬁﬁiﬁ%&@ea‘Y@ Hg@l&gﬂ ld%lr 87 E®xidation

t
(Mofﬁﬂﬁn@tl !qroelprﬂiéﬁeégg;rgsess eqsee3T3 T, |dw1elo &m’)esm 1998, 857), or
Des ARl PERGHTRRRL" 5,155, BIRLR: 15033 %5 1499 Mol P e tore

com@mnuohddi.08t ed with 400 nL of ethyl acet ate. The organi c
15 layer was washed with water (80 nlL), agueous 1M HCI
(80 nly, aqueous saturated sodium bicarborte

sol ution (80 m), and\/brl ne (80 mL). The ofgani cHI ayer
was dii ed o@yer_nagn um,sil fate, filtepe e
St

congentr at ed under ed p pressure: N i°due was
ch;ﬁ‘rm‘ltgag?aphed on si Hif€a gel grad%nto :
acet ong/jhexanes; 5:951p0 3:7) to af f or d “tlhe PP oduct
11 as a clear oiy/ 20 Step | HO O m~w& o~ N-"
0011 1M AsoFutlonof amde 11 (2.2 . in 100 nL
of dry THE vvas edct,0 C. Lithium alu umpgydri de
sol ution Zé eq)“ s add”ﬂ_d’r’opvvl seH 'Ehe”co I|ng bat h
renov Mo mn and the Bix W“t*/dhq 9I | owed
to reach room,t/F\[rperature TLC

OH
NH,

Method B

Peptide coupling of the acid 1.06 with the appropriate P4+-P’ secondary amide
moiety afforded the hydroxyl amide 1.09. Oxidation (Moffatt or Dess-Martin’s)
resulted in the target compound 1.10.



25 anal ysis (ethyl acetate/hexanes; 2:8) showed that

all the starting material had been consuned. The
woxemssod2dH was careful |y quenched by additi onrof/useap®21003

of aqueous saturated sodi um hydrogen sulfate. The

m xture was diluted with ggg mL of ether WO

2006/ 130628 PCT/ US2006/ 021 % -391 and aqueous

sat ur at ed sodi%glhydrogen sul fate %@s added in snmal

portions until &8 white solid prec kpltated The

n1murevmsfi"re%thrucaite the 'lurate was
washed with 50 " brine. The ' Ras
dried oy gné@QMnsulfaE N| ed an

concentr at iThe resi due was ghromato raph d on

silica gel (grladi&%t: 5 gl/hy! acél at e/ hexanes; 5:95 to
4.6) to afford the aldehyde product 1 mas a colorless

oil. Step J 0)"- HO Oy Hln’)oanA
sol ution QL_aLdehyd@ 1m Ny 00Nl of dry
di chl or onet hane wag wth isonitrile (1.1
eq, 680 ngy) and acetl eq, 1.02 nL, d 1.0149).

The m xture was stirre vernlghw Al'l the volatiles
were renoved under vacuum and the residue was
chromat ogr aphed on silica gel (gradient: ethyl

acet ate/ hexanes; 2:8 to 6:4) to afford the product In
as a white solid. Step Ko~ OH ONONOYNH o0 0 15
In A solution of acetate In (1.6 g) in 60 nL of a
1:1:1 mxture of THF/ MeOH/ water was treated with
['ithium hydroxi de nonohydrate and stirred for
approximately 1 h until all the starting material had
been consunmed as determned by TLC anal ysis (ethyl
acet at e/ hexanes; 1:1). The volatiles were renoved in
rotavap 20 and the residue was diluted with

di chl oronet hane (150 nlL). The |l ayers were separated
and the aqueous |ayer was diluted with 30 nL of
aqueous saturated sodium bicarbonate solution and
extracted with dichloronethane (3 x 80 nL). The

conbi ned organic |ayers were dried over nagnesium
sulfate, filtered and concentrated to afford the
product 1 p as a white solid.
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25 Step L WD 2006/ 130628 PCT/ US2006/ 021003 -392 - OH
OOOH OINM C H3NN\W O 1P Ig 11 11 The N-Boc
wonoeiseicte@e amine 1 p (1.5 g) was dissol ved i n POTMIS2006/021003

AM HCl in dioxane. The reaction m xture was stirred

for about 1 h until all ngtarting material had

been consumed. Al the vol3¢%les were removed under

vacuumto afford the 5 product 1q as a white solid.
Methgddp MOH HFIN'N'VOH gH N OHN OC | NHNO

O f [ ' i .

o'y el Biefiofi pEPSAEcBlalf of o NHREPLLIac 1 Wit the
appraprifi€ Ryl amidatrecietyi afforﬁwd the tiydrrozy, arbidlenty) 1. Thidadiohr{#offatt

or DRI P rERBRBR et (857 ofifde 175 oB5p aiieR wahe N-

Boc &dﬁ’(ﬁﬁmaTﬂyegé@@CthéOﬁdeblshlbﬁﬁeV‘@éit St 13.r edradtnidnt with a suitable
overnight. Al the volatiles were renoved under

isocypaata.(er isaeyanateaaialrnthesulipd évihpdarast compaundrl.14.
et hyl acet aye. The organic |ayer wgs washed with water
(10 nm.), a eous 1 NHCO (10 nl), “aqueogﬁ sat urat ed

SOdI um bi te soI ution (10 Hne (10
105 whe o gani c_| ayer vvas dIHI e ghesi um
sul Pered and conc Qn reduced
pressur%/]\'liha@roduct r vvas out further
purification. Step Nx O Hv HOH1NXNN\/ HON
C NN"'I CNHVOOI\I\NI\P-OO\O y_
) = o
O\ff O\WN H\P.
XOTN —_— HCIHZN\/& 0 0
\/ 1.13
T I
“cap-NCO" HoOH N N N‘p-
equiezralent Cap/N\ﬂ/N\;-/&o © ©
Y /]\ 1.14
Method D

In yet another variation, the hydrochloride salt 1.13 was converted to the 4-
nitrophenyl carbamate 1.15 by reaction with 4-nitrophenyl chloroformate.
Subsequent treatment with an amine (or amine hydrochloride salt) of choice
provided the target compound 1.14.

Y v
N\ v § H H 9 H
N N‘P' N N NP
HCLHN. A, O o QOTH\/&OO o
N NN
1.13 1.15
\
S “ o H
cap-NH2 N TP
‘cap-NH2" H H
Cap/N\n,N\E/&Oo 0
0
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CH 11 N~ 1r N WD 2006/ 130628 PCT/ US2006/ 021003 -
393 A solution of alcohol I r (65 ng) in 5 nL of dry
wdizetslico@aset hane was treated w th Dess- Marti nPCT/US2006/021003
peri odi nane (3 eq, 121 ng). Reaction m xture was
stirred at room tenperature for 45 mn. The mxture
was treated with aqueous 1 3&P sodi um t hi osul f at e
solution (10 m-) and aqueous saturated sodi um
bi car bonate solution (10 mM-) and 5 stirred for 15
mn. The m xture was extracted wi th dichl oronet hane (3
x 20 m.). The conbined organic |ayers were dried over
Methoddhesi um sul fate, filtered, and concentrated. The

s 2e bR ER wetdtony Yae piegtids Pygrashicyie Satet. B8 auAR ponverted fo
the 4aSitr8pMENyi %a?d%inhéte asiddepbel 'abb@@' Treath t%l;h 4R 4hfin gor amine

under stand that other suitable conpounds o For mu
hydroghlesige 5eltbpépmow provided e areasdarivative 1.6&t Hydrolysis and

L r N L L R —

1.14Formula XVI: 15 Preparative Exanple AO HNNH2 NO
O OOOY N ON 0O A WD 2006/ 130628 PCT/ US2006/ 021003
-394- Step vO-|O-| OH HG H2N NHZ CN NHS xH N 11 + | |

O Boc N O 0C v OO0 2 A A solu noLamdl

(255 ng) in dry—ei-ehl or onet han %ﬁorrt of

dry DNFE'C"\-@Prred at 0C and t N OI—IATU (368
The angkne (ydr ochl ori de 2

V

>~

et R H

o " OCH b N

-NH2! 3 asabove Qr
cap-NH HoH Q\r _asaoove H H N

N.
o
_— {(Method A) 0 o)
Cap/N\n,N\i/go 0 Cap/N\n,N\E/&O
= O =
© T~ 1,05 “T™ 114

The following experimental section applies for the preparation of the

compounds of Formula XV:

For the procedures described below, the following abbrewa’uons are used:
THF: Tetrahydrofuran
DMF: N,N-Dimethylformamide
EtOAc: Ethyl acetate
AcOH: Acetic acid
HOOBt: 3-Hydroxy-1,2,3-benzotriazin-4(3H)-one
EDCI: 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
NMM: N-Methylmorpholine
ADDRP: 1,1'-(Azodicarbobyl)dipiperidine
DEAD: Diethylazodicarboxylate
MeOH: Methanol
EtOH: Ethanol
Et20: Diethyl ether
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5 ng) was added followed by addition of
N- et hyl nor pholine (0.42 nl). The reaction m xture was

wgnrewadd2y warned to room tenperature and stir Pew/US2006/021003

overnight. Al the volatiles were renoved under
vacuum and the residue vva_s3é\§1_<en into 100 nL of ethyl
acetate. The organic |ayer s washed with aqueous 1 N

2l (1 agueous saturated NaHCO3 (15 ni), water
DMS@@'&P?’W@W@ (15 mL), dried over MySO4, 10 filtered,
HOBRMNLHSARSEMERAS L dlgder reduced pressure to afford the

desired product Al. No further purification was

PyBred: Breanodiis-pysiolidinephespdgoium SesafluorepidspHa  CN) - - ~-
N} NOH Boc OBoc Nv ' OO0 A A2 A
DCMsoqwl?ﬁ?rogﬁhm['%ﬁg’%z(seo mg) in 20 nL of a 1:1 mxture of
DCCt ¢)3dbicgcioNeY v@botiirmi@ieed 15 with EDCl (1.3 g) and
i.chl etic acj 0.42 nlL, d 1.563). Reaction
TEMErQ(Enﬁéﬁ%ﬁa@ﬁ%ﬂ'g‘@q%mﬁw&ﬁ% enperature for about 3
phg;Ip:he'ﬁP@yCﬁfgcti on mxture was diluted with
di chl oromet hane (100 m -) and washed with aqueous
Chg: {atcighepl@iiaingcos (15 ml), aqueous 1IN HCl (15 ni), and
Bn: égrjzg.e (15 ni). The organic layer was dried over
magnesi um sul fate, filtrated, and concentrated under
Bzl: Bathyted pressure. The residue 20 was chronat ographed
Et E nlsi lica gel (gradient: acetone/hexanes; 2:8 to 5:5)

: afford the product A2 in 84%yield. WO 2006/ 130628
Ph: FAe{JS2006/ 021003 -395- Step 3 0 H NH2 HCOO H O NHZ
) N Ot NBoc' Nv "OOOHINL OO A2 A3 The N Boc
iBoc:dsehudexye@rkgivhe A2 was treated with 10 nL of fornic
TS Yol The resulting solution was stirred for 2 h. Al
IPr: lst’%ﬁjég'\)/){)ll atiles were renoved under reduced pressure. 5
Bu oNBuf: tert-Betylpur i fi cati on was done for the product A3.

Boc: ?etrEButA'ylol_)I(y%aFDo%y,\I NHZ - HCOO N NH2 00
Cbz: Benzyloxycarbonyl

Cp: Cylcopentyldienyl

Ts: p-toluenesulfonyl

Me: Methyl

HATU: O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate

DMAP: 4-N,N-Dimethylaminopyridine

BOP : Benzotriazol-1-yl-oxy-tris(dimethylamino)hexafluorophosphate

PCC: Pyridiniumchlorochromate

KHMDS: Potassium Hexamethyldisilazide or Potassium bis(trimethylsilylamide)
NaHMDS: Sodium Hexamethyldisilazide or Sodium bis(trimethylsilylamide)
LiHMDS: Lithium Hexamethyldisilazide or Lithium bis(trimethylsilylamide)

10% Pd/C: 10% Palladium on carbon (by weight). |

Preparative Example 1:
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G N>1f VO HBN ""OO OO0 O /NHA3\ NNHA O To a
solution of the amne salt A3 in 1 nL of dry nethyl ene
wohb@risaeswas added N- net hyl nor phol i ne (0. 037PraiC/juse006/021003
0.920). The resulting solution was cooled in an ice-
10 water bath and a solutign_of isocyanate in toluene
(2.5 nL of a 0.135M soin)‘ﬁﬁg'slomAy added. The
m xture was stirred for 2 h (tenp 0 to 25C). The
reaction mxture was dilutgd with 60 nL of
di chl or onet hane and-wWashed /i th 15 mL of aqueous 1N
HCl . Aqueous | ayer ba trHct mﬂth
20 )N nbi ne d?gﬁnic | ayers
dr_egpesi ANy stk f & e, ~fi Ptered and 15
concent r at ed|| under H educed pressur;ﬁ The residue was
chr omat ogr aphed™ on Sil?caﬁ\gel (gradient:
acet one/ hexanes; 1:9 to 6:4) to give the product A (15
Steprfy) as a white solid in 20%yield. HRVS (FAB) cal cd
for C37H53N607 [ M+rH] 693.3976; found 693.3987. e
skilled in the art d understand that other
sui talgl e conpounds 20 Fornmul a XVI can be gr ed
i DN imlar manmer tlo that disclaosgd abowf. OMe
qﬁ)oh 138828 PCTCU 903 -396 The EZ GWINTg
e rimental sectio®h applies for the preparation o
the gpnpounds of Fopul a XVI | : Abbrevi ati'bns whicch
are used in the descriptions of the schenes,
priepaeldtiopnef Byragtnecadoxylithpaed ttaat (3f d)l dw 468: miHFof dry

ciongFFANHS SEH ) e by PR B BB o Sl i T
(1.4 8gHy.08 @y L Ly2loBekylglyoine zirocHoddd 1br¢. 586 6.03 g) was added in
smal IR, offefk MRV RRMR AT ol 6 | s MR 0.920) was added

dropwist. Tz %ﬁ&i@hbﬁﬁ%&bﬁedWEEP%‘éHdgy warkld to room temperature and
. Diethyl azodi car box_élﬁate 15 MeOH: Met hanol  Et OH:
stirreg; flea 791 h. Al e vejatilesweret tlespovedvsmeyaasuhy bed the xesidue was

dissolved in 500 mL of ethyl acetate. The organic layer was washed with water (100

mL), aqueous 1N HCI (100 mL), aqueous saturated sodium bicarbonate solution
(100 mL), and brine (100 mL). The organic layer was dried over magnesium sulfate,
fitered and concentrated under reduced pressure. The residue was
chromatographed on silica gel (gradient: acetone/hexanes; 5:95 to 3:7) to afford the

product 1¢ as a white solid.

Step B
0 0
[N\j/u\ﬁ OMe [N\j/U\N OH
N © N " ©
ic . 1d

A solution of methyl ester 1c (6.5 g) in 270 mL of a 1:1:1 mixture of
THF/MeOH/water was cooled to 0 °C and treated with lithium hydroxide
monohydrate (2.5 eq, 2.45 g). The mixture was stirred and monitored by TLC

(acetone/hexanes; 2:8). When all the starting material had been consumed, the
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HOBt : N-Hydr oxybenzotri azol e 20 PyBr OP:

Brono-tris-pyrrolidi nophosphoni um hexaf | uor ophosphat e
wOCMe/Bia2R| or onet hane DCC. 1, 3- Di cycl ohexyl car badiusea0d®21003

TEMPO 2, 2, 6, 6- Tetranet hyl - 1- pi peri di nyl oxy Phg:

Phenyl gl yci ne 25 Chg: Cycl ohexyl gl ycine Bn: Benzyl

Bzl : Benzyl Et: Ethyl Ph38q3henyl 30 i Boc:

i sobut oxycarbonyl i Pr: isopropyl tBu or But:
reactiogy mixbyieyWagdwated with Blﬁq/mxcyfcamuﬁw,sl 1NW 08! tieosREure was

concHHEPSHEE4R30 by R EEEB ) AL e, overs

sepatdddd) The aqueous layer was extracted with dlchloromethane (3 x 80 mL). The
azaben otriazol -1- 1,1, 3, 3-tetramet hyl uroni um

combipah SG@RGD HBLTatEPre DRNPY BVR] NNBOHBEH)N sy igiese and
conc&FiteBeH &fbFd tﬂé%roéuét'fd%@’awmt% dofid! methyla m i

no) hexaf I uoro phosphate PCC: Pyridiniunchl orochronate
Step GHVDS:  Pot assi um Hexamet hyl di si | azi de or Pot assi um

bi s(trinethylsilylam ggy NaHVDS: Sodi um

Hexanet hyl di si | azi de or ‘Sé%%um

bi s(trinethylsilylam de)‘ ’L| HVDS: Lithium

Hexanet hyl di si | azi de or QafaHs

bis(trinmethylsilylam de) % Pd/ C. 10% Pal | adi um on

carbon (by weight). TG Thioglycerol Ceneral Schenes

for Preparation of Targetl®Conpounds 15 Conpounds of

t ' ' t
TP 1568 US4 5 g .
Madatemyaitiant-b @iigo - hem. 1 YR9INGBO 330 r\wthl theagxceptiof that@ie Boc group
d t he hydroch

wao 4847k B A SROAL BT ol B SRR R ot i

(4M HCl in dioxane was also employed for the deprotection).
(Note: In a variation of the reported synthesis, the sulfonium ylide was replaced with

the corresponding phosphonium ylide).

Step D
~
Y o =
(D\WOCH\? . BocHN\é/”\ oH QWOCHB
NG O T BockiN,_h, ©
1e 1 T~ -

A solution of Boc-tert-Leu 1f (Fluka, 5.0 g, 21.6 mmol) in dry CH.Cl,/DMF (50
mL, 1:1 ) was cooled to 0°C and treated with the amine hydrochloride 1e (5.3 g, 25.7
mmol), NMM (6.5 g, 64.8 mmol) and BOP reagent (11.6 g, 25.7 mmol). The reaction
was stirred at rt. for 24h, diluted with aqueous HCI (1 M) and extracted with CH,Cl,.
The combined organic layers were washed with aqueous 1M HCI, saturated
NaHCO3, brine, dried (MgSO,), filtered and concentrated in vacuo and purified by
chromatography (SiO,, Acetone/Hexane 1:5) to yield 1g as a colorless solid.

Step E
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20

20 tert-1leuci ne under peptide coupling nmethodol ogy.to
afford 1.03. N-Boc deprotection followed by treatnent
Woi20d%/13p8opr i ate i socyanate gave the urea 1. 0BCT/US2006/021003
Hydrol ysis of the nethyl ester provided the acid
1.06. Peptide coupling of the acid 1.06 with the
appropriate P1-P primary” $Y de noi ety afforded the
hydroxyl amide 1.07. Oxidation (Mffatt_oxidation or
rel at ed pro SS - see T. T. Tidwell, Sy\tﬁé5|s 1990,
857), or RSS- tin Periodinane - J./€g. Chem,
(1983) 48 lted in the target (¢ Qs
1 08. MD 200 /1 628 PCH-US2686/ 021003 98L V V
~0'\ 0 O * NFOHH&_>®@yN O 1.01
1.02 O 1.03 V V OCHB N9 HCI.H2NJOO H H NOCHB I
O cap' N 01.0% 1.04 Vv V H H OH‘gm\NHQ Niy H

' 07 0O N
&Iﬁso%tior’n\I g'f“ moetlgﬁpes't\é/r'\‘ go(zf.)o g, 10 46 r%mlol) was dlssolvedl_!n 4M HCl in
dioxane and stirred at rt. for 3 h. The reaction mixture was concentrated in vacuo to

obtain the amine hydrochloride salt, 1h which was used without purification.
Step F

A solution of acid 1d (100 mg) in 5 mL of dry dichloromethane and 5 mL of dry
DMF was stirred at 0°C and treated with HATU (1.4 eq, 202 mg). The amine
hydrochloride 1h (1.2 eq, 146 mg) was added. Then, N-methylmorpholine (4 eq, 0.17
mL, d 0.920) was also added. The reaction mixture was stirred at 0 °C overnight. All
the volatiles were removed under vacuum and the residue was dissolved in 80 mL of
ethyl acetate. The organic layer was washed with water (10 mL), aqueous 1N HCI
(10 mL), aqueous saturated sodium bicarbonate solution (10 mL), and brine (10 mL).
The organic layer was dried over magnesium sulfate, filtered and concentrated under
reduced pressure. The residue was chromatographed on silica gel (gradient:

acetone/hexanes; 1:9 to 4:6) to afford the product 1i as a white solid.

v
L %om H (3\(
U*%f LT

A solution of methyl ester 1i (180 mg) in 9 mL of a 1:1:1 mixture of
THF/MeOH/water was cooled to 0°C and treated with lithium hydroxide monohydrate
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N Cap' \(yN OO O O1.08 Method B Peptide coupling of
the acid 1.06 with the appropriate P1-P secondary
weamm@ea3odsnoi ety afforded the hydroxyl am de 1rQ9/US2006/021003
Oxidation (Moffatt or Dess-Martin's) resulted in the
target conpound 1.10. v v gbé)}' H OHNHHANY HH NN
O0 O Cap'Ny O O CapNU 0 60109 HOHN
N-,-,,,, HN Ca 'N~Nyo 0O 10 WO 2006/ 130628
(25 paTROSDodhgmtbge V!/\%ﬂagﬂrf%ﬁ'?gd“@‘!t‘?feﬁrhﬁ hef (acetone/hexanes;
. ey . b :
3 e, R R e o P e B eBPidiy e was
treatedavithy 80 only|of aarjugeus . N . H@xankhthe mikiusé fvedst concentrated on the

t|n Per| { ngne re Ited t he ket o, am_de
rotan/gB3 Db hensitd B0 AR had BRHeaEhd Bl sdir ity beaaueous
layert uags bxﬁéc‘té@ I\Athl &Chl@ﬂirﬁethaﬁé (3 kr E@hMNThaicbmbihgiHoigaBlctlayers
|so%€anate or |socyanate equi val ent) resulted in

t he
were g PVQ!dHﬁBU%UT sulfatey filterpdyang conceptiatedtonaftord the product
fjasd e NP O N,. OHOO O 1.17 Y -T

Step H

") nl

A solution of acid 1k (2 g) in 100 mL of dry dichloromethane and 5 mL of DMF
was treated with N,O-dimethylhydroxylamine hydrochloride (1.1 eq, 986 mg), BOP
reagent (1.1 eq, 4.47 g), and N-methylmorpholine (3.3 eq, 3.3 mL, d 0.920) in that

order. The mixture was heated to 50 °C overnight. The reaction mixture was

Xo\ﬂ/ N\E/U\OH XOINEQ]\N/O\

concentrated to half its volume and diluted with 400 mL of ethyl acetate. The organic
layer was washed with water (80 mL), aqueous 1M HCI (80 mL), aqueous saturated
sodium bicarbonate solution (80 mL), and brine (80 mL). The organic layer was dried
over magnesium sulfate, filtered, and concentrated under reduced pressure. The -
residue was chromatographed on silica gel (gradient: acetone/hexanes; 5:95 to 3:7')4

to afford the product 11 as a clear oil.

Step |
0

XO@/NY[LT/O\ >(owo],ﬁvlL !
a m |

A solution of amide 11 (2.2 g) in 100 mL of dry THF was cooled to °C. Lithium
aluminum hydride solution (1.3 eq) was added dropwise. The cooling bath was
removed after 5 min and the mixture was allowed to reach room temperature. TLC
analysis (ethyl acetate/hexanes; 2:8) showed that all the starting material had been
consumed. The excess LAH was carefully quenched by addition of drops of aqueous

saturated sodium hydrogen sulfate. The mixture was diluted with 200 mL of ether
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1.11 VVHOHHOH NNP, NYNNP. OYN _,JOOO
HCl . H2N~ O 0 1.12 V 1.13 HO H "cap-NCO" NN, P. or H
wol20@13@28equi valent Cap’ Y OO0 | 1.14 Met hodrOrAB2006/021003
yet another variation, the hydrochloride salt 1.13 was

converted to the 4- nitrophenyl carbamate 1.15 by
reacti on with 4-nitrophenyB9thl orof ormate. Subsequent
treatment with an am ne (or am ne hydrochloride salt)

and arfuechisi saturafadosddiant hydrogen gelfate svgroaddedl inlgmalPortions until a

whiteﬁl_g%;% h%(,%g%%tgﬁ:r %Hgégggér%é%v%%ﬂt%aﬁgrLb\égl\lér\e gmiI tagl\filﬁrag was
washedrwith 58 L 15f brined THe @@QnN‘l&'}le#‘\NHs“dHed’\b\MrF?nagm&ilQnC%ulfate,
-T 1.14 Method E In yet another variation,

Cap' NYNO O -T
flteraghend) FpRENtRtety e tfidie was shramatogrpies! @ Alier wek (gradient:
ethyl t_laﬁéta‘fé/ﬂbkér?ég? S (A ?f%rc?ﬁ\edglaé@'/cﬁa;gro@%g?’ fm as a colorless

reatment with an amne (or am ne rochl ori de
oil. salt) of choice provided the urea derivative 1.05.
Ste Hydrol ysis and further el aboration as described in
———p—P%’Et hods A/ B provi ded the target conpounds

0 N
TEL Xrﬁw

A solution of aldehyde 1m (1.8 g) in 100 mL of dry dichloromethane was
treated with isonitrile (1.1 eq, 680 mg) and acetic acid (2 eq, 1.02 mL, d 1.0149).
The mixture was stirred overnight. All the volatiles were removed under vacuum and
the residue was chromatographed on silica gel (gradient: ethyl acetate/hexanes; 2:8

to 6:4) to afford the product 1n as a white solid.
Step K

OY ] H OH H
SO N XT?KWW
o) ) ﬁ o} ®

A solution of acetate 1n (1.6 g) in 60 mL of a 1:1:1 mixture of
THF/MeOH/water was treated with lithium hydroxide monohydrate and stirred for
approximately 1 h until all the starting material had been consumed as determined
by TLC analysis (ethyl acetate/hexanes; 1:1). The volatiles were removed in rotavap
and the residue was diluted with dichloromethane (150 mL). The layers were
separated and the aqueous layer was diluted with 30 mL of aqueous saturated
sodium bicarbonate solution and extracted with dichloromethane (3 x 80 mL). The
combined organic layers were dried over magnesium sulfate, filtered and

concentrated to afford the product 1p as a white solid.

Step L
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1.14. VV NOCH3 NOCH3 H HC.H2NNO 0 0O N~OO 1.04

02Nl O, 1.16 VV HO H "cap-NH2"OCH3 as above "" 11
wol2006A306281 H (Method A) N No O O Cap-' Cap' = €CTWDS2008/021003

1.05 1.14 10 The foll ow ng experinental section

applies for the preparati 03 f the conpounds of

Fornmula XVI11: Exanple 3 P 8gar ation of Conpound of

Formula 3 WO 2006/ 130628 PCT/ US2006/ 021003 5401

CH3, cH3uHBQcH3 O OH H SO N H H @ +9C HZNOg
NNW O""0Qo0 0 CH3HE H¥ 6%83
To a coolged sol {tio (0 © of the |ntermedFat 1.\06

(75.0 nmg, 0.2ymmol) and 1.09 (100.0 ng, ,O. nmol ) in
DMF (5.0 miB vas added HATU (Al drich, 76—‘@5 , 0.20

O 85 B £y B s o i

dioxaweer. e re@ction huixtord eapestiiedrior aBblit edurl N A R¥Arting material
washed with 5% KH2PO4 cont ai ni ng

had ggg'&a‘%tﬁ’g‘ls”g‘@f’ ﬁ"%mt'lﬁﬁdﬂlﬁfﬁi FRIMoved yadet vReywn taasfford the

prod.giétlﬁpagge,ghlm filtered and concentrated to
dryness. Resi due

Step M

U*QW“ ) U*?f'“": \7

l’

A solution of acid 1j (50 mg) in 2 mL of dry dichloromethane and 2 mL of dry
DMF was stirred at 0°C and treated with HATU (1.4 eq, 52 mg). The amine
hydrochloride 1q (1.2 eq, 26 mg) was added. Then, N-methylmorpholine (4 eq, 0.042
mL, d 0.920) was also added. The reaction mixture was stirred at 0 °C overnight. All
the volatiles were removed under vacuum and the residue was dissolved in 80 mL of
ethyl acetate. The organic layer was washed with water (10 mL), aqueous 1N HCI
(10 mL), aqueous saturated sodium bicarbonate solution (10 mL), and brine (10 mL).
The organic layer was dried over magnesium sulfate, filtered and concentrated under

reduced pressure. The product 1r was used without further purification.
Step N



10

15

was purified over silica gel using acetone-CH2Cl2 (1:9

to 1:1) to get 8.0 ng of product of fornmula 3 (6.5%
woizedoth0628 LCVS : (590.1). 10 One skilled in thecamns2006/021003

woul d understand that other suitable conpounds of

Formula XVI Il can be prepsred ina simlar manner to

that discl osed above. The™ P8P rowi ng experi nent al

section applies for the preparation of the conpounds

ofA Falufian 2 ricehol 8 Sam@nS o1 eof epyadishiprametcanivess treated
with PSS AT RERUEREE O 151784 5l il g et room

tempersure fol UBenideT he atiktuee a8 treaded Githmamjueops d pvasedlumsthiosulfate

desgrib 0 above) i.n di chl qronet hane (20 ni) and
solut 101@fﬁeﬁgawtf‘éwﬁaaaw spdiyge biagrpon 'aaqlfg?o(ng@@ mL) and
stire@Gor 45 @fin"TRE hixttwhs (ekt@étedlwitd QichforomRiar@ K80WhL). The

1.8 g, 4.76 mmol). After 15 mnutes at that _
combigeshePrgianice, laygrs Meafet idsieds layek magnesionedsilfatendiltamd, and
30 RPCELUS2 0 - r eLi:l-2 , P

cone e ah T LARATe i  Sadtmeaiipfely S ok YeLy aradient
acetomefrexaties h?:8rto e )Ha radfofd thenproduaitt] asaskhieite volich

saturated sodi um bi carbonate solution (80 niL), 10%

aq. citric acid solution (80 nL), brine (80 nL), dried

( RSeRlied fih| ther &€ wand Gieesaht athafl otiidiesGitai® compounds of
material was purified by silica chromatography using 5

Formpily )@Y qap bspprsparaddng siexlansanner i that disclosed apoye. t he
required material, 10la. LC Ms: 518.1 (MtH)+. Step 2

The .gi‘- 9 ( :_\ \9 'merﬁ)a BDEE Qrt&? éO 0

OIa IUID 03 O y S OTo
compdurdds of FarnddalaXWl:) in THF (10 m-) and 10 MeOH (5 nl)

was. added ag. 1M Li OH solution (5 nmL). The reaction
Prepﬁ{ai[vl?r mgﬂaA
N
N 2
e Ko
0
@ OYNH
T



stirred at RT for 4 h. It was then concentrated,
diluted with water (50 mM-) and acidified with solid
woi2to6i1so@ei d (pH approxi mately 3) when white s8Cras2006/021003

material crashed out. This solid was filtered off,

washed with water and dried_ in vacuo to afford 970 nygy

of 101b. LC-MS: 504.1 (MHP®4-15 Step 3 N~N O O OH

OH NN N N tBocHN-0 O tBocHN5SO O O 101b 101c The
Stepglei d 101b (503 g, 1 mmol) was coupl ed with

i nt erqedi ate 13.06 (334 ng, 1.5 mmol) usin

essential |y procedure ggscribed above (Step 1;

prepanat ieen of 1@4, @) fo .provide 101c whi mnus 4 Nty

thsut urifjcat’ién. 672.37 (MrH) +. 2
30?628 PCT/ US2006/ 021003 ——483 O-W Nk 5 O\ ¢
B°°, CHHHYH N CN 3-Y N Mot BotHNP O O

NI D0 101c 102d To a solution of hydrAgé
conpound 101c from above in dichl oronethane (15 =ni)
A solwtion axl il Dégéﬁ Nig)tinrd slpefr drydiictdoeni@d8nerand 2 micadf)dry DMF

was &t BEOTE 368 EBie iR TS T308 Sk B ol 2 (20
5  mg) was fﬁddédﬁ@ﬂd%tﬁbﬁ%@ldﬁbh @N—rﬂ\@cﬁhﬂ{brtﬁ\héliﬁel(ohml) urﬁ‘e fdaction

aq. 10% sodiumthiosul fate solution and saturated
mlxttg%dfrf%%ngmfg@ﬂlwdﬁ%rtr@e%& FPPBnterpsratise ndestirgd oseinight. All the

volatﬂessovd&é wem@%@%rﬁ@?%@ﬂ%m 54:&1.1 YRE (?Qsﬁﬂ‘? v&éﬁn%hrlﬂ {900 mL of

he crude material was puri
ethyl memtﬁge a;gaynmleya:gwasmshed \ABW aﬂxe@uetmaﬂhe«b@m dqueous

saturg{/egj‘”gﬁw (18 fiy gz%t%r EAR S BTREHE ML) Uhed Gvér Mgsoa,

10  filtered, and concentrated under reduced pressure to afford the desired product A1.

No further purification was carried out for the product.

Step 2
el e OH < g
H H
(';)\WN NH, (N}\(N
N o 0 N o]
Boc” Y~ O Boc” 0

A solution of A1 (360 mg) in 20 mL of a 1:1 mixture of toluene/DMSO was treated

15 with EDCI (1.3 g) and dichloroacetic acid (0.42 mL, d 1.563). Reaction mixture was
stired at room temperature for about 3 h. The reaction mixture was diluted with
dichloromethane (100 mL) and washed with aqueous saturated NaHCO; (15 mL),
aqueous 1N HCI (15 mL), and brine (15 mL). The organic layer was dried over
magnesium sulfate, filtrated, and concentrated under reduced pressure. The residue

20  was chromatographed on silica gel (gradient: acetone/hexanes; 2:8 to 5:5) to afford
the product A2 in 84% yield.
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OO0 OO NHHHYH C--Tr NN QY NN tBocHNIO
OO~vj HO.H2NI 0 0 "~ 101d 10 e Deprotection of the
woORkbmeizéazact i onal ity of 101 d to provide the requiusews/021003

material 101 e was carried out as described for

internmediate 1.01, Step S_ééﬁ_a)ction time =2 h). LG

M5: 570.1 (MrH)+. 15 Step 2006/ 130628

RCT/ US2006/ 021003 - 404 ~ N OHOH NNN- 10le O
—ESQNHNOO Sr O0/" 101 To a solution of the am ne

salt 10Te (60 ngy, 0.1 nmol) in dichloropethane (2 n-)

at 0C_was added DI PEA (0.06 ni, 0.3gmol): fol | owed by
[ rredl ate 65.10a000. 2 solHut i jpn Ljn
. 2%mmol ). After 15 gin
t emeactloTTf‘T‘aS‘k was s or the o
€ ‘oyernight (16 hr). he& redcti on
m Xt vvasAgllu ed with dlchlororretha,n[e\(zo nl_-) —and
washed with~ saturated ammoni um chl ori de sol u¥on (20

The NiBoc protecied 20nind A2 was edaldbBRAD, mLMf'fbﬁﬁ@%cﬂﬁdrhe resulting
concentrated. The crude material was purified

by
solutign g, stiredden 26 Aripe volaties weyesremieveshumter reduced pressure.

d d 101
No flﬁﬁ%tr( %ﬁﬁﬁ&ﬁ@%@s B&wé’fo‘?‘fhé’ﬁiédzuﬁgA@q&geskl‘??rggur‘n 101

Stepdrt woul d understand that other suitable conpounds of
Formul a XI X can be prepared in a simlar mprer to
that disclosed above. The follow ng experirental

sectiOny applies for the preparation of the Ho$ "
conpdurds of Borrmulae la, Ib and Ic: Abbreviatl ¢ 2
HC%br% Ngh are used in the descﬂg}‘lﬁ% of_ o

the prleparati ons and the exa t

f BiNrowrare: Tet ahydrofura
SN 1

To a solution of the amine salt A3 in 1 mL of dry methylene chloride was added N-

>

methylmorpholine (0.037 mL, d 0.920). The resulting solution was cooled in an ice-
water bath and a solution of isocyanate in toluene (2.5 mL of a 0.135M soln) was
slowly added. The mixture was stirred for 2 h (temp 0 to 25°C). The reaction mixture
was diluted with 60 mL of dichloromethane and washed with 15 mL of aqueous 1N
HCl. Aqueous layer was back extracted with dichloromethane (2 x 20 mL).

Combined organic layers were dried over magnesium sulfate, filtered and

-concentrated under reduced pressure. The residue was chromatographed on Silica

gel (gradient: acetone/hexanes; 1:9 to 6:4) to give the product A (15 mg) as a white
solid in 20% vyield. HRMS (FAB) calcd for C3;Hs3NgO; [M+H] 693.3976; found
693.3987.

One skilled in the art would understand that other suitable compounds of

Formula XVI can be prepared in a similar manner to that disclosed above.
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20 DVF: N, N-Di net hyl formam de EtOAc: Ethyl acetate
AcOH: Acetic acid 'HOOBt:

WO 2bbetizes2y - 1, 2, 3- benzotri azi n-4(3H)-one EDCl: PCT/US2006/021003
1- (3-di net hyl am nopropyl ) - 3- et hyl car bodi i m de
hydrochl ori de 25 NwWM I\I-E/E%%SI nmor phol i ne MeCH:
Met hanol WO 2006/ 130628 2006/ 021003 - 405
Et|0—| Et hanol EtIZO tD| et hyl et her DI\/ISO i

ne Chg: QICI ohexyl gI yC| ne Bn:
com Pb g Vﬂ h: Phenyl 10 i Pr: isopropyl tBu or
But: tert-Butyl Boc: tert-Butyl oxycarbonyl Cbz:
B@mbyda\oa:t;marvumoly laré-lé}é'édi in the descriptions of the schemes, preparations
7azgﬁ%§ ZOé)IaZO| yl) - 1133tetrarrethy|uron|um
b

and "H% XPMR PYEEe: 15 BOP:

THF: Bet@pliddeh- 1-yl -oxy-tris(d i nmethyla mino)hexafl uo
ro phosphate 10% Pd/ C. 10% Pal | adi um on carbon (by

DMFMH;I\bﬁ)umethyEQmmh@e Synthesis of (1

EtoAR B %&gﬁﬁm no- 1- (Cycl obut yl net hyl ) - 2, 3- Di oxopr opyl |
el z
AcOI—[l.[Ax(etip]aciDl met hyI et hyI ) Am nol Car bonyl | Ami nol -3, 3-Di neth

HOOé é‘g%'gﬂ%ﬁ%#é* rret h i )ozr'céar boxam de (Structure
EDCI 3 CI—@ &H%ﬂﬂﬁnlﬁogrdﬂilwf?eth?ﬁa%u%l&b h{dfdchibride O CH3
NMM: N-Methylmorpholine

ADDP: 1,1'-(Azodicarbobyl)dipiperidine

DEAD: Diethylazodicarboxylate

MeOH: Methanol

EtOH: Ethanol

Et20: Diethyl ether

DMSO: Dimethylsuifoxide

HOBLt: N-Hydroxybenzotriazole

PyBrOP: Bromo-tris-pyrrolidinophosphonium hexafluorophosphate

DCM: Dichloromethane

DCC: 1,3;Dicyc|ohexylcarbodiimide

TEMPO: 2,2,6,6-Tetramethyl-1-piperidinyloxy

Phg: Phenylglycine

Chg: Cyclohexylglycine

Bn: Benzyl

" Bz Benzyl

Et: Ethyl

Ph: Phenyl

iBoc: isobutoxycarbonyl
iPr: isopropyl

'‘Bu or Bu": tert-Butyl

Boc: tert-Butyloxycarbonyl
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O+ 0 NOCHN OCH5 OC2H5 1a' 1WWD 2006/ 130628
PCT/ US2006/ 021003 - 406 A stirred solution of the
weetionmzoms 1a’ (50 g, 187.1 mmol, avail abl e fr oRCT/US2006/021003
Al drich Chem cal Conpany, M |waukee, W sconsin) under
N2 in dry THF (400 ni) 3 ooled to -78 C and
treated with | M sol ution 8P -tBuO (220 nm., 1.15
in THE The reaction m xture was warned to 0 C

i
Cbz'%QWY?EEHOFﬂr 1 h and treated with 5

SOPUTR cl obutane (28 nmL, 249 mmol ). The reaction
Cp: d§rr)&1ﬂxture)t/la/aéé?ﬁgtl rred at roomterrperature for 48 h and

Ts: pelohesesuliaredi i n vacuo. The residue was dissolved in
M .@%@%(300 m.) and treated with aqg. HO (2 M 300 ni-)
© resulting solution was stirred at room

HATer@p(G’Kaﬁab@ﬂch)t@léz& hyanld1 Qﬂ-f@ﬁr@hﬁuﬁdhlﬁh%xﬁﬂu&opﬂ@@phata
asic to p 12-14 with a

DMAﬁagﬁﬁ 1{5@ rg‘g’/t%{ﬁm@%wﬁ’é@%d with CH2CI 2 10 (3x300 an)
BOP :'%n%ﬁ‘f@ihaﬁj a/% o ngd |h?éfﬁyl§m‘ﬂﬂ)ﬁe>géﬂu%¢o pgﬂ&ﬁl%'?ei

tered ntrate Ive pure amne (1b',
PCCaByriginiamchlarotyomete oi | . Step 2 + O O H3N BocHN

KHMBS? PRt sty Hbkamidingiaieis nb BoBissig bl eyt Sipddriie)

NaHMDSatS@duum Hexdimetieyldishaitivé 8 Sadiuen arsgn(r%’ﬂwsuyié?ﬁldé)

d f 12 h.
LiHME e EiRe Heshmey S siaide A Lty bis@neduisiemisext ur e

o C he resi due was
10% g?i%owgﬁlﬁa%lﬁg?b&gq%@rﬁagwl) and treated with

TG: Thieghpao( 6.5 g, 158.5 mml) and stirred at room

. h nm xture was
Gené,-gl‘ﬁ@ﬁ t’ gpaiat k ! , was extracted

V\/I(Idm;fct@ﬂs EFhme?Q)remowﬁehﬁ:MﬁM&@Ssﬁﬁhéﬁxfécﬁmsmgr%e general -
d extracted with CH2Cl 2 he
SChe@SﬁgMﬁg%dér@‘gﬁﬂésFéMQeWr e dried (MyS™4), filtered,

Methédl@ concentrated in vacuo to yield I ¢' as a
colorless viscous oil which was used for next step
wPeperiectiony off the NéBogufurdtionalitynof St.eép Gnded @cidRo meaNditions

provicgﬁ %H%H%%lde'\@alt 1.02 which was subsequently coupled with N-Boc-
tert-leucine under peptide coupling methodology to afford 1.03. N-Boc deprotection

followed by treatment with appropriate isocyanate gave the urea 1.05. Hydrolysis of
the methyl ester provided the acid 1.06. Peptide coupling of the acid 1.06 with the
appropriate P+-P’ primary amide moiety afforded the hydroxyl amide 1.07. Oxidation
(Moffatt oxidation or related process — see, T. T. Tidwell, Synthesis, 1990, 857), or
Dess-Martin Periodinane — J. Org. Chem., (1983) 48, 4155) resulted in the target
compound 1.08.
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25 1c' 1d WD 2006/ 130628 PCT/ US2006/ 021003 - 407 A
solution of the acid 1c' (15.0 g, 62 mmol) in CH2Cl 2

w02b/ B8 was treated w th BOP reagent (41.1 gCTAB2006/021003

mol ), N-net hyl nor pholine (27 niL), N, O dinethyl

hydr oxyl am ne hydrochl orid 9.07 g, 93 nmol) and
stirred overnight at rt. “reaction mxture was
diluted with 1 Nag. HJ (250 nm.), and th ayers were
5 separat&d and the aq\yeous | ayer was extrgcted with

CH2Cl 2 (3%300 ml). TheY conbined organic jayers were
dried ( Oocfi | t er cegngentrated in OGhd
purifi By ehromatography (Sro2, £ OAC 3) to

yield The aide 1 d (159 g) as a-¢olbriiess solid.
Step 4. O {1 BocHN -~'140Me BocHN H i NE™ 10031d le A
solution of thegmde 1 d (15 g, 52.1 mmol) in dry THE
(200 nm-) was tr&ated dropwi se with aygol ution of

Li Al F4—(1-M 093 93n,,mol ) at OC. THe reaction

m xture was sti% at_room tenperatlure fey. 1 h and
careful ly aﬂ'g’rﬁ\’_e at 0 Cwith ay sel Ufidn of KHSO4
(10% aq.) and skirred for O.SCbp’N‘Iﬁh'é\;rLE E%gion m xture
was diluted 15 With ag. HCl (1 M 0156 n%) and
extracted with G Cl 2 (3x200 nL), The conbi ned

organi c | ayers re washed with aq. (1 M,
saturated NaHC3, brine, and dried ,w__l\/gSO4)O.H The
m xture was fiftered and concentratgd\indvacuq,to

OH colorl ess yoi |} (N4YG)Y Step’ 5. O

yield 1ebﬁs [
OH  BogHl OeHNOCN 72071 e daf-"A-Sektbibn  of Ot he
al dehyde | ¢ (14 g, 61.6 muol) imgﬁﬁglz 0 n), was
treated wi th” B3N (10.73 nL, 74.4 1),, and acetone
cyanohydrin (16 86 g, 127.57 mmol) and stirred at
roomtenperature for 24 Ars. The reaction m xture was
concentrated in vacuo a dibuted with ag. HC (1 M
200 nl) and extractged,| gﬂ%\ﬁ 2 (3x200 nL). The
conbi ned or gani ccgayﬁw wey & washed with H20, brine,
dried WD 2006/ 130828&%/ uUs

1.08

6/ 021003

Method B

Peptide coupling of the acid 1.06 with the appropriate P4-P’ secondary amide

moiety afforded the hydroxyl amide 1.09. Oxidation (Moffatt or Dess-Martin's)
resulted in the target compound 1.10.

Y% v
R S OH
AN AN R
H H - H H
Cap/NTN\é/&O o) Cap/N\n/N_v&O o) o)
O N
2 °
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- 408 (MgS™M), filtered, concentrated in vacuo and
purified by chromatography (Si02, EtOAc/Hex 1:4) to
woizedotk30d28 (10. 3 g) as a colorless liquid as a RCXUSR®6/021003

of diastereonmers. Step 6. OH + OH BocHN CN Cl H3N

OCH3 5 if Ig Methanol saturated with HCO *, prepared
by bubbling HCl gas to CI—B@?*P(?OO m) at 0 C, was

treated with cyanohydrin If and heated to reflux for

Methg)d% The reaction was concentrated in vacuo to yield

eqd_| t | t . .
oo eich B3~ Dol PR Rt B bamedt 1)y with the
apprthtélRQFP oa‘muée@hmbty affqrdm&tﬁmhﬁro&glﬂmrﬁid%m e Oiédﬂilon (Moffatt
~r
or Da3y-Hladli EeveHTHe REUl Wef%ﬁmt%@m'ée ek | Bepwt@tm«% the N-
Boc (f@ﬁ}ﬁloﬂbh@/ tthéah)?djrotﬁhlbhde ]s'%I\Et131\3(4FFrébthﬁt Wit a suitable
and Boc20 (45. 79,
lsocylaéatg (06 nsqwamate@qmlentbresslﬁed rrew%ﬁargeimmp@mpdrhiﬁr e
overnight gpd diluted with HCl (Z\/M 200 m -) and
extracted rato CH2Cl 2. The conbi ned orgapjc |ayers
were drie o) filtered, concén raﬂe i i vacuo and
purifiedyby) @&hromatography (Et@Ac : fo yield
hydpexyy€st®e °1 h. 20 Step>§v° o B cHN OCH3™ BocHN
NH2 "Odh+di WO 2006/ 130628 'PCT/ 21003 - 409
A solution of nmethyl ester 1 h (3g, 13D.5 nmol) in
THE/ H20 (1: 1) vva\s,/treated with Li OHH20 Y645 ng, 15.75

mrol ) and stlrr rtO for 2 h. The r tlgnom;gture
was a.C.l_d.L.erd N(le 15 m -)
concentr ccmo Tbe re&—dueng\/m'lced i no
vacuum
A
\/ 1.13
R H
"cap-NCO" HoH Q}\(N N.
o} O
eQUisglent Cap/N\g/N\é/go
’ /'\ 1.14

Method D

In yet another variation, the hydrochloride salt 1.13 was converted to the 4-
nitrophenyl carbamate 1.15 by reaction with 4-nitrophenyl chloroformate.
Subsequent treatment with an amine (or amine hydrochloride salt) of choice
provided the target compound 1.14.
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5 A solution of the acid in CH2ClI2 (50 m -) and DWF
(25 mM-) was treated with NH4Cl (2.94 g, 5.5 mmol),
wabkle/ 136245 g, 16.5 mmol ), HOOBt (2.69 g, 16.5rammis006/021003

and NW (4.4 g, 44 mmol). The reaction m xture was
stirred at roomten‘peraturz for 3 d. The solvents

were renoved under vacuo afi@lthe residue was dil uted

with aqg. \?I (250 mM-) and extracted vvith CH2Cl 2. The

OFg

conbi ned anic | ayers were washed 10 th ag.
sat ur at ed /NgHCEB, odryed (MgSO4) fllter c nt pat ed
I n vacuo Nopi , which vvas use N thn

t he ﬁaIHLpQ\MLquo p®. (AI ter nat

obtai ned dire y by the react g, 17 7
mol ) with>aqg. 02 (10 m_)OzN 820 my, 20.8
mol ) at 0 G#n 50 nL of CI—BC]—Ifor 0.5 hays Step 9. OH
+ OH BocHN~-NH2 Cl H3N NH2 \é O15 1 15 A
solution of 1 i obtained i hey prigviqous st ep was

Neg#irred at it.

di ssol ved i nca-niHCI im di a
concentrated in

for 2 h. TheTeactign i X

vacuo to give | | as adsal i ich was used wi t hout

further purification. Stef™10. ,CH3 O CH3-1CH3

BocHNJ~CH OCH3 OCH3 0 CH3 C't#8 HO BocHN-O 3 H2 Cl
Methdd Bl k 11 CH3 CH3 H3 | M The am no ester 11 was

~ prepared following the method of R Zhang and J. S.

M@t @W@}Bet varigtipn, thedipeptide hydeghlogide s#01.03 washcarverted to
the 4GP AR S B ADOY BloVE T oA 3h Ahine (or amine
hydronkidrideokalt) BCIchoiw® Emaﬁm&r@@ﬂdﬁaﬂ%m@ﬂomﬂydro%s& and

uti.on of Boc ert k 21.
furtnéy. BRERB112f, §5 bR NR Htodk A, Bisvige Yo gt cgrepounds
1.14C and treated with the amne 11 (5.3 g, 25.7 mol),
NW (6.5 g,, 64.8 mmol ) and BOP reagent 1.6 g, 25.7
mol ). The reaction was stirred at rt. for 24 hrs,

diluted wt g- HJO (1 M and extractedw CH2Cl 2.

The conbi nedn Pﬁ'&nl c—layers were waspe HHC

(ag, 1HMpN.sdtyPated NaHOCB, bri MySO4) ,
filtered an concentrated in va‘ ﬁ\l‘lfled by
chromat ography {%i 02,

\V

Y v
o =\ u ¢ u
"cap-NH2" Y OCH3  as above Y N Nep,
Cap/NTN\:/&O (0] Cap/ \IrN\:/&O
o = o =
/]\ 1.05 /l\ 1.14

The following experimental section applies for the preparation of the

compounds of Formula XVIII:

Example 3 Preparation of Compound of Formula 3
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acetone/ hexane 1:5) to yield I mas a colorless solid.
Step 11. CH3, ,CH3 CH3, ,,CH3 /OCH3 OCH3 N ~ i~ Il
weaetdNs3@2® N N~ O CH3 CCH3 C H/~ 3 3 3 CH3HPCTMS1066/021003

In A solution of nethyl ester | m (4.0 g, 10.46 nmol)

was dissolved in HO (4 M%ﬁ’]} ution in dioxane) and

stirred at rt. for 3 h. Th eaction m xture was

conggntrated in vacuo to obtain the ani H

hydro8h OPi de salt used in the next step® Wi hout

furthgr\ 1%, purification. A solution of t} arriHneO g
droCRi oY de sajt, (397 Ry, 1.24 mol) i n R gﬁ(w&\@
- N.was Booked t0° - NCH t+eat ed Nui_N_thene - bt

i shcyanate (250 ng, 22, 5 and-$tifred at rt.

oven;@ Ht. The reaction mixture was concéhtrated in

vacyg, and the resi duec)(@s diluted with ag. HCl ,(1 M

and extracted with CH _The conbined 0 organic
| aleea sontadesalatidred Y6 )adf the inteitnediater)1.06 7P ae@d.2 mmol) and

e T o .

109800 B BTtk e PrelT A A Stfer Bl f AR, 705 mo

0.20 puridl), €dlldwed: fofyo NBIREA F01192(18LO 3, miael).oTieé Hexctiond miktare was

sl 38 e s S o R et ot acoat

(40.05h.),- waShBd With @%&wimn@m vor~of ANNH,PO) brine.
OO0 0 > CH3 Hs H3 37 1n 10 A solution of

Organig layer wesadriednoyegddghg;. fiteredrapt )congentrmedido driness. Residue
was Qo By SR 5, UhY SEBAZRIER, Tovo ol 7 d o mg o

prodact afifbineula\3 (66 yielthCl LEMS :o(680<pt rated in vacuo to
Ob(t)r% nsktlllhe% {nr % %gtl \g/buld understand that other suitable compounds of

Formula XVIll can be prepared in a similar manner to that disclosed above.

The following experimental section applies for the preparation of the

compounds of Formula XiX:

Synthesis of Preparative Examples

Svynthesis of Example 101
Step1

To a stirred solution of the proline derivative 1.01 (3.66 mmol, prepared as described
above) in dichloromethane (20 mL) and DMF (15 mL) at 0°C was added L-boc-tert-
leucine (930 mg, 4.03 mmol), DIPEA (2.02 mL, 10.98 mmol) and HATU (1.8 g, 4.76

mmol). After 15 minutes at that temperature, the reaction flask was stored in the
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A solution of acid (254.9 ng, 0.69 mmol) in DV CH2CI 2
(1:1, 5.0 mM-) was treated with amne 1] (159 ngy,
wO0.20@330mel ), EDCl (199 ng, 1.04 mmol), HOOBt P(TAS26/021003

ng, 1.04 nmol) and NWM (280 ng, 2.77 mmol) at -20 C.

The reaction m xture was iéirred at -20 C for 48 h

and concentrated in vacuo:*%%he residue was 10 dil uted

with ag. 1 MHC and extracted with Et OCAc, The
freezepmbi2Rela). oyariaht dy€r 4. wdihe @ractian eanixiineh was diluted  with
: [ j fidtered .
dichibftifcfand a0 ) aBé \Beshs Wil <MY sobbE pRGtoopaig potution
(80 rob), d0& agotitrit adidtsonaiwnuSOdnL)) brinke80axL), deiadt(NaRSO,), filtered
ot S o B o AR iy i
25/7&@50@@@@%&%03%%8 B7 |8yl -

amide 1 o,.(470 ng, 0.9 nmol) i%b?%ﬂ]{ﬁgnrgqg%dj%%ﬁl?wa' LC
MS: 5t8.41(M+H)at 0 C was treated with EDCl (1.72 g, 9.0
sStep®™! ) and dichloroacetic acid (0.37 nL, 4.5 mvl) and
—QS'tirred at 0O Cfor 4 hrs. The reaction m xture was

diluted with CH2 0 and washed with satura

NaHCO3, and\ br¥ne\ The organic |ayer was\dryed

2006/ 1306 PCY/ U2006/ 021003 -412 ( [

concentrated, in vacuo and purified by ehromatography

(Si 2, ac¢tolhe/ hexanes 3:7) to yield 1/a&s a

col orl ess i Separ aten—ef~t he Conp ORor mul a

1 into diastjeredners of Formulas | b and I"t: CH3\,/CH3

CI—B\?B@’I@‘\_HJ@ OO0 QO N NH2 QINH2 @%NM@O%

Hi NUNLO O OCHO- CHT 0 3 CH3 CH H3 3 CI—OBSCHHS 3

3lblc /SI\Pr epaosi i ve HPLC conditi on/f’Pr\ sepeAt i on

To a solution of the methyl ester 101a (1.21 g, 2.34 mmol) in THF (10 mL) and
MeOH (5 mL) was added aq. 1M LiOH solution (5 mL). The reaction mixture was

stired at RT for 4 h. It was then concentrated, diluted with water (50 mL) and

acidified with solid citric acid (pH approximately 3) when white solid material crashed
out. This solid was filtered off, washed with water and dried in vacuo to afford 970
mg of 101b. LC-MS: 504.1 (M+H)". .

Step 3

/I\ 101b /l\ 101c

The acid 101b (503 mg, 1 mmol) was coupled with intermediate 13.06 (334 mg, 1.5
mmol) using essentially procedure described above (Step 1, preparation of 101a) to

provide 101¢c which was used without purification. MS: 672.37 (M+H)".
Step 4
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COLUWN USED: NORVAL PHASE YMC DI OL- NP COLUWN 120 A,

S-10/20; 50 mMm x 500 mm | .D/l ength SOLVENT A: Hexanes
WGOChABIG28: To make 4 L of solvent (1.7 L |soprapansedo6621003

300 mL of 10 CH3CN+ 2 L of CH2CI 2) HPLC CONDI TI ONS:

12% of Sol vent B/ 88% of Solvent A FLON 120 nmUm n

Procedure: 1 g of corrpourrd"fq?a' was dissolved in 10 nL

of CH2CI 2/ 25 nL of Hexanes and injected into the

col unn. eluted with 120 nmb/ m
wer e pendent |y coll ected and
sol i i was further dried in hi

anal ¥ tical HPLC. Since thu
i sonme [ g. 6% of nonpol ar
(Firs ur-—-+ed once
the pure astler eaner s\/ Anal ytlcal
i ast & eoneri c pur tRaghN :
DI OL- NP COLUWMN 200:A, S-5 OM 150 mm

X I th/1.D SOLVENT A: Hexanes’L‘SO_ NT B: To

make "4 L%gl?' solvent (1.7 L |sopropanol +1(§50 nmL of
To a@dhstish 8f theofiydroRl é’dmﬁ@ﬁdPhMG@d%Etﬁ\ls in&didfofmethane (15

Sol vent B/ 91. 5% of , Sol ve

mL) NGspareed iRessaMalt "H '”@B? Eﬁfgm mni fvmgig'o@e?i 1856 HRction
mlxtupé:WaQ%%ﬁ)% Qtzliﬁ}qur 5 If”;@t tRRY t‘%e' ﬁ\%”f%racﬁ&? Wﬁk’tﬁfléjw'a%)dllutecj with

ng ompound 1 n nL was used and
dnchlwvametmratwdnahanémsin.@ddwm 1A ralxtuu.e\wf @at #8oyodiym thiosulfate

s 350, s OB A RSPl SRR SS B3 b0 L),
dried\NaL S O3), Siltéfed dnd Lohkertratéd 0T crude: Btatérial wad-purified7by silica
chror%a%’og:fag}lgy’ ugggg%/ég ’t@';@?’%o @Scf?'r(eéhe)@nlqs to_ ér%?n }10 gmg?pf the
reqm(éﬁ m%{énaﬂ'ﬁﬁd"{b-M% 630(20'(WI+H)*H J=10 & 5 Hz), 2.48

1.61 (m 1 H, 1.59 (m 1

_S_t_gp_ﬂ),177(m1m 157(m1H) 1.74 (m 2 H, 1.42
(dd, 10 1 H, —7.5&5Hz),128(,1H,J . Hz)
1.17 .01 (s, 3 H), 0.90 ( , 85 (s,

3 H. d6- dnso, 125 ) A19748, 1070,

170.8, 1 , 157.4, 59.1, 56.8, 5108, 48.9, 47.4,

36.7,734.0, 32.@ 30 6, 29.1, .27.8, 27 , 27.1, 026. 4,

26. 1, H H i

N \v N \v
tBocHN o HCLH,N O O
: 0 0
“T™ 101 /l\ 101e

- Deprotection of the N-boc functionality of 101d to provide the required material 101e

was carried out as described for intermediate 1.01, Step 3 (reaction time = 2 h). LC-
MS: 570.1 (M+H)".
Step 6
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18.5, 17.7, 12.5. Ms [FAB] 520 (55), 421 (100), 308
(75), 213 (90). HRME calcd for C27HA605N5 [ Mr1] +
wb2M634828 observed: 520.3505. 15 Conpound 2 [ RowAJS@008/021003

di astereoner] 1H NWR (d6-dnmso, 500 MHz): ~ 8.15 (d, 1
H J= 7.0 Hz), 7.96 (s, 1 H, 7.74 (s, 1 H, 5.96 (s,
1 H, 586 (d, 1 H J=10 %4}—4.85 (m 1 H, 4.27 (s,
1H), 4.13 (d, | H J=11.0. Hz), 3.97 (d, 1H, J=10

o

), 3.76 (dd, 1 H J= 10 & 5 Hz), 2.36 (m , 1.97
m 2 H, 1.0 (m 2 H, 1.78 (m >\t|)5 .

1.75 (m 2 H), 1.44 (dd, 1 H, J=7.5"
27 (d, 1 H J=7.5 Hz), 1.17 (s, 9°H) o
89 (s, 9 H), 0.82 (s, 3 H. 13C NWRY d6-4 ms 25HI\/HO

:5197.1,171.1,170.7,163. 0, 157. 3, 5
48.9, 47.4, 36.86, 34CQ/,Q%21 180. 5 2§ 1,1127.],

8, 26.4, 26.1, Mﬁglﬂ [@AB]
(40), 421 (100), 08 60) )- HRVG cal c for
C27HAB05N5 [ M+1] + 526. 3499 520103514, 25 It

w || be appreciated by those Skl|| |nthe art that
To ashlwtige of dlog lachlrhfesaiadﬁm 0 tige Oehbudolriendishibesueihaad (2 mL) at

O NN T YT N N —

65.01 {025 M edlition inStah@ind, | OBt i, t022 tihol P Aftdrc eH‘nnutes at that
enbodi nents dj sclosed, but it is intended to cov

tempggittie. dhg irerEionHiaskavas starediin the&reeger (20 oyeawwto(ﬂfﬁ hr).
The Féb%tlbﬁvrﬁB&dr@nwa§%llgﬁafd' R&A @éfhlblétgné‘ﬂﬂ@ﬁ@d(?é rﬁl_g'aﬁghvé/g&ed with

docunent (I ncludi ng grant pat ent’s
saturptﬁdeﬂmramurrt @hloaslnle selption r(aapaﬂ.e)nbnpe b02|Oc E('ﬂ_l),odsied uNBe2S0y4),

flltere%sah&’ lééﬁ?%rg {aéi oh%’ lzp{a%f ﬁi(?er \/\&s'b@urflf@p lgé ]%ﬁfoirﬁ%ography
usmgotllﬁmstasmm Mﬁ?é/ﬁ@ﬁ%&\soﬁr ?k&?@ﬁggﬁ%@gﬁdl %ﬁ'lihﬂound 101 (53
clainmed is :
mg); %Wé?&@ﬂﬁbn sing: (a) at | gast one surfactant;
anshed skildd dh heagh w&ﬂd%m&%ﬂdsmé ﬁeﬁ §uiFdBlé *b%;wounds of
ormu

rou& consi sting of conpounds of
Formyta ¥ can begreparedin & similan manigentothat discleded sbove.O 2

—~

von—\;

The following experimental section applies for the preparation of the

compounds of Formulae la, Ib and Ic:

Abbreviations:

Abbreviations which are used in the descriptions of the schemes, preparations
and the examples that follow are:
THF: Tetrahydrofuran
DMF: N,N-Dimethylformamide
EtOAc: Ethyl acetate
AcOH: Acetic acid

HOOBt: 3-Hydroxy-1,2,3-benzotriazin-4(3H)-one

EDCI: 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
NMM: N-Methylmorpholine
MeOH: Methanol
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R3 R Formula | or a pharmaceutically acceptable salt,
sol vate or ester thereof, 10 wherein in Fornula I
wahowe306¢8i s sel ected fromthe group consi sti ngCofUSRIVE/021003
followi ng noi eties: alkyl, alkyl-aryl, heteroalkyl,
heteroaryl, aryl-heteroaryl, alkyl-heteroaryl,
cycl oal kyl, al kyl oxy, alky405aryloxy, aryl oxy,
heteroaryloxy, het er ocycl oal kyl oxy, cycl oal kyl oxy,
EtOHiIEb&aet no, aryl ami no, al kyl -aryl am no, aryl am no,
h m no, cycloal kyl am no and 15
Etzohg)ﬁegbgg‘{%%gal kylam no, with the proviso that Y maybe
DMSO]oDxmﬂleulﬁ)uhi@t ituted with X11 or X12; X11 is al kyl,

I al k |, . cycloal kyl, cycloal kyl -al kyl,
t .
'<B“§eF ‘%%WEF '¥bz foxidsr ocycl yi al kyl, aryl, alkyiaryl,
DCMaﬁ%ﬁgﬁgﬂemgﬁgeroaryl alkylheteroaryl, or
eteroaréﬂa kyl, with the proviso that X11 nay be

Chg: 4¢¢lahiexy yo}nébptl onal |y substituted 20 with X12; X12

Bn: ge%zp%/droxy, al koxy, aryloxy, thio, alkylthio,
“aryfthio, amno, alkylamno, arylam no,

- Et: Eflykyl sul fonyl, aryl sul fonyl, al kyl sul fonani do,

Ph'éﬂ%ﬁ|EU|fonanido’ car boxy, carbal koxy, carboxam do,
¥dkycar bonyl am no, al koxycar bonyl oxy, al kyl urei do,
iPr: iggptbpyiei do,  hal ogen, cyano, or nitro, with the

‘ proviso that said al kyl, al koxy, and aryl nay be 25
Bu op Bun: tiersdityly optional |y substituted with noieties

|ected from X12; is H OH ORS,
BOC'%&E@%@%W"@ES, C3F7, CF2R Rll is CORS or B(OR)2,
Cbz: Beargiony@Fb6nyl0 2006/ 130628 PCT/ US2006/ 021003 - 415
R6 r 7 er ei 7 i H OH,
HAT( g (22t B roIs Y te] St et groren hdgusTaehesRhate

BOPS@e‘ﬁ%@Q\zBF visﬂ bi’(‘)ﬁtr%r(éiﬁibtﬁ)%ﬁﬁrﬁ)hé‘)@efﬂforcﬁ‘bhc%bhﬁie aryl,
het er oal k eteroaryl, cycl oal kyl, cycl oal kyl,

10% B b1 alinciion S OprEar(Ey, weight).
ExarkGE R1) ] pCOORL1, [ OH( RL) ] PCONRL2R13, [ CH( R1) ] pSO2R11, [ CH
J)] COR11,[CH(R1)] 5
SVDMSG-DMR 5.3{ RJIB)/GQNHQ#%I@WM&@HO-R]B DWHWM-F@S)-
O

CH( R4' ) 000RL
1, CH(R1' ) CONHOH( R2" ) CONHIGH( R, ) CONHCH(Ra" ) CONRI2R13,
CH(Rl ) CONHCH( R2 Y

') CONHCH( R3' ) CONHCH( R4" ) (£5' JFOOORL1andCH( RL' ) CON
HCH( R2' ) CONH 10 CH(R3') R5')
CONRL2R13, wherepp. gl RN, R5', R11, R12,

R13, and R areéeHinod : € el d fromthe group
consi sting of H, alk zary het al kyl ,
het er oaryl, cycl8 Pk cH%WQ#i aryl al kyl - het eroaryl ,

aryl -al kyl and heteroaréﬁkyl laz is selected fromO,
teth CH or CR
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15 Wmaybe present or absent, and if Wis present, W
is selected fromC=0O C=S, C(=N-CN), or SQ2; Q nmaybe
wonresaste2er absent, and when Q is present, Q i 8CTHS20d6/021003
P, (CH2)p, (CHRp, (CRR)p, 0, NR S or SO2; and
when Q is absent, M my be @éesent or absent; when Q
and Mare absent, Ais dlr% I'yllnkedtoL 20 Ais
NR, S, SO2 or

CHR
a %%‘Héed g‘gH F'é @f—ihel\lfe“mneo{a é5Qiéu HJ%WBWQI eyaiakle fram |

Aldn@i g&ﬁ@m%%ﬁ@% %Wg'”)%ﬁw &X FHE (400 ral )

was ¢@l%§bﬁ?8 Q and trpatesbwith 4nd sBlutondifrieBu Q/(Z‘ZﬁmEcﬂ el@ éqnuv )

G | ed t
n TI-FFhe-[)e ot e 8ﬂ%'5&%3’§88«arm§%&0@353 ?’E i (1[’1 e1nli‘ angl t;e§ted with
brom()@léﬂ)yncycﬂcﬁﬁﬂl?:)zn@(Zs)mL( SERRmirpol). $HE OTeél'fﬂlon|\1'(;|ﬁlxﬂ§reQ/va@é‘tﬂfred at

v%ln Gis present and Eis directly
room ﬁmpgaet %r "éﬂb%‘\d cengentiatedyin vago, i heggsidyevag digeglved in
T e e

stir reéraémm t@mpa@wfor amdand exfracted mithets O\ 1 Ehb@qugous layer

was ids@B3EEo I SHal B sd SO GHBLAUERRSTRY oA

(3X3(]|8|; mm.mhilgengmgsoz afic |a§mm%ajzﬂi%86 %'ﬁite?é&%
I Y ) ! L
conoqfiidtesio B apanine (1hs 8 BoAR? ‘ES"?@-‘R@HR‘)p or
StepPCRR ) p; pis a nunber fromO to 6; and R R, R2,
R3 and R4 are independently selected fromthe group
consi sting ofy H;QCl- C10 al kyl; C2-Cl0 abkenyl; C3-C8
cycl oal kylGH{R er ocycl oaI kylaoc;-mj k , ar yI oxy,
5 al kyl thi o, agylthi’c® am no, am do, e terO car boxylic

aci d, carbamat e rea ket one, al dehy cyano,
ycI oal kyl ) al kyl and

(3

nitro, hal ogen;
(heterocycloalkylzalkyl wherein Sald cycloal kyl is
made of three to %lght carbon atons, 1%nd zero to six

owsauuoﬂ b? fﬁwzﬁﬂmes’fﬂ f(‘i‘é%l s, @mﬁBIB‘Q H‘SC ﬁb?—f'ﬁ)lz @38 mL) was

said al kyl is of one carbon a
treategawith ghﬁeﬂ-butulmoﬂb(a‘laje (2331gd105.9 mﬂnbylanheﬁtleledaa‘[yt for 12 h.

After W‘ét O oa grb] 9 ﬁ.'le?réyf;t'&hme(ﬁo reac %Fwéﬁgy\{vagﬁancentrated in

vacudmdamu;esidml Wways dispoletd msan—m 200 i nied ) Ancftflated with

34 éwtably substi t ut ed, W|th said term
'—'OH'% g Gt 88:0 merabrandhgtirias afpphigmpanature for 3 h. The reaction
mlxtul‘éh\ﬁﬁ% Eéhéé(nt b Qﬁb ?Pé UQ%I% gtq%beg layef' Q/ag P(ﬁagt%fi VglFl’kg »,0. The

nmol et 1 es se cte group consi
aqueauisdaysl was bkidified, witbcanoy IHCldo @IHeyII-2 anﬁ elxtrattedlwith CH.Cl,.

clic,._hal ogen, h t alko aryl oxy,
The oI $1GanGiaVeh B st dMaSR doteded Gnd Satiopirbiacen
vacucatoiyield i@y 8 ERddlerldésascot@idi@hich was used for next step without any
further purification.

Step 3.
(0]
BocHN
\g)]\ OH BocHN I;J’OMe
Me

0

1c¢’ 1d
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al dehyde, cyano, nitro, sulfonam do, sulfoxide,

sul fone, sulfonyl urea, hydrazide, and hydroxanate;
wouodshisos2sherein said unit N-CG G E-L-J-N repr eBemus2@6/021003

five-menbered or six- 20 menbered cyclic ring

structure with the proviso that when said unit

NCGE-L-J-N represents-40frve-nenbered cyclic ring

structure, or when the bicyclic ring structure in

Fdk aolution of thepadidilaby(18,0 g, 6Z5mraol) in CHLC,(230 n()) veasdtrédted

with B FERGBHP (A, L by &3 BERaG Eihe RSB N Saimegy
hydreaidraimg! hyd@wum&s(go@vg mmm@l)gmlsnﬁea ldvgm frt. The
Formula I'l P6EHOP4 HOP2 HO XINI N N
react'mkmmwem@wluteﬁM@hp‘sNWCDH@ (%6P 0‘_‘-)Pﬁad Braplaernvete | |
sepaV:@ea%Qéltﬂé”QQQQ?E%HS@QQ%%Qgé@Q%wth éf-IZCP )@»00 ) m))_The

phar maceut i cal ceptabl e salt
combined etganic lmerSeWﬁrel dTI@ngﬂS@dl fi It@bdveoncantrstem /anacuo and

puriif birhrdhmectedly SHipr drie ey Py Sig B 4Rt 10 (5.0 9) s

a colbdésy iy | sul fonyl , al kyl car bonyl

geterocyclylcarbonyl, heterocyclylalkylcarbonyl,
St yl car bonyl, heteroaryl carbonyl, al koxycarbonyl,

het erocycl yl oxycardonyl, aryl oxycarbonyl@
het er oar yl oygar bony! OM@I kyam nocagbg
het er ocycl yl am n carNoonyI —ar-y-ani nocar gonyt , or
het er oaryl am nocarbd®yl noiety, wth the proviso that
X may be addition y optionally substituted with R12
or R13; 10 X1 is H Cl1-C4 straight chain alkyl; Cl-C4
branched al kyl or;1dCH2-aryl (substituted &

cyc# f"k@w fi:]%)yé(l: 85 Ig (flsgé % %@any%'ycﬁ"f )(%d inL) was treated

dropwistevithcy Sbwlahkloyr_w?li i, 88 K, @Byhmtoﬁ)rat |03C|I<Yl|1?( reaction mixture
et ey oar et er oar r heteroaryla

was ?I:hS E‘é{ f°§m a r%g?r ?Hgtcarafsz'hhﬂver!f@%oﬁi.q \Cowithia

solut@ﬁtdfmd))/(mb/@ a‘éu)ba?{d §tHP&¢foW0tEhh Rﬂﬁe %'a%tlbﬁ nlﬂ%!'ré’iﬁés diluted

| oxy, thio, [t hio,
with ag. Mérﬁ Mo15(&ml.|)@md@<tracte with CH2C|2 (3x200 mL) The comblned

organic layers were washed with aq. HCI (1 M), saturated NaHCO3, brine, and dried

(MgSOy4). The mixture was filtered and concentrated in vacuo to yield 1e as viscous

colorless oil (14 g).

Step 5.
OH
BocHN
oc H BocHN CN
1f

A solution of the aldehyde 1e (14 g, 61.6 mmol) in CH,ClI, (50 mL), was
treated with Et3N (10.73 mL, 74.4 mmol), and acetone cyanohydrin (10.86 g, 127.57
mmol) and stirred at room temperature for 24 hrs. The reaction mixture was
concentrated in vacuo and diluted with aq. HCI (1 M, 200 mL) and extracted into
CH2Cl; (3x200 mL). The combined organic layer were washed with H,O, brine, dried
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al kyl sul fonyl, aryl sul fonyl, alkyl sul fonam do,
aryl sul f onam do, carboxy, carbal koxy, carboxam do,
walbk@xpeas bonyl am no, al koxycar bonyl oxy, al kyl BC®iU$2006/021003
aryl ureido, hal ogen, cyano or nitro noiety, with the
provi so that the al kyl, %@g and aryl may 20 be
addltlonally optlonally su I tuted Mﬁth nnletles
e nt | ect.ed from
(Mo BEREE HionbeRGr G yapiun BRA PLyTody ehicrlogtamRiO=.
EtOARIHEX amghl@ghefrm ¥ Cgloaé lsyhs a%&ﬂé%sfh uﬁf Qﬁé nfktupé apched
chai n al kenyl C8 cycl oal kyl het erocyclic;
ma“%%?%W%ﬁJkyl)alkyl or (heterocyclyl)alkyl , 25 wherein
Step®2l d cycloal kyl is nade up of 3 to 8 carbon atons, and
‘“—Qfero to 6 oxygen, nitrogen, sulfur, or phosphorus
atons, and said a@tyl is of 1 ta 6.car
heteroaryIBo , or het er il
said alkyl is o 0 6 carbon ato
al kyl, al kenyl cl oal kyl, heterocy
(cycl oal kyl )al kylf and 30 (heterocycl aIkyI noi eti es
may be optionally substituted with R13 and further
wherein said Pla ¥nd P1 b may optlonalﬂy be joined to
e Mdth ahd\HatdrStd A PICIS R 4E oy o yDubliAd HC B 36 ROy 4700

rlng sal splrocy 1 c or ero |IC
ml) at/@®°Goves 1@@@aswmywsﬁmm0ﬁw@31eatéd& msmafommg z'rereo

encih PSR RIS B 4 B VTR e e

wnthoRﬂﬂunfa}aﬁoﬁ’l i's H al kyl , aI kenyl , al kynyl,
. cycl oal kyl cl oal ky | -al k heterocycly
A'teﬂﬁefﬁ@c |*§FP' rgpgrEad bya@%'ﬂ%ia%c(él toydry m@hén@leﬁaﬂ alsgpe

usedheteroaryl -al kyl; with the proviso that said P1' nmay
5 be additionally optionally substituted with R13; c.

StepFormula 111 YAWN RL RamN 3 0 R2 10 Fornmula Il or
a pharmaceuti cal | )é% acceptabl e salt, égl vate or ester

thereof; wherein Formul a | IéH,@\bo o2 J and Y may
be the sameChiN %‘?Hs and are' | ently

selected fromt 5 graup_copsi sty ne of t he
noi eties: H alk al kyl -aryl, het%gtal kyl ,
het eroaryl, aryl - teroaryl, alkyl - eroaryl ,

cycloalkyl alkqugy al kyl - aryl oxy, 1har yl oxy,.
‘F\t a 13 tﬁé,amlg#ﬁér%% &@S'Q’ é;f’cﬁﬁ,}q@ ClOor%lLi; wlas t¥eated with
EtsN (45.0 mL, 315 mmol) and Boc,O (45.7g, 209 mmol) at
—78°C. The reaction mixture was then stirred at room temperature overnight and
diluted with HCI (2 M, 200 mL) and extracted into CH,Cl, The combined organic
layers were dried (MgSOy) filtered, concentrated in vacuo and purified by

chromatography (EtOAc/Hex 1:4) to yield hydroxy ester 1h.

Step 8.
OH OH
BocHN OCHg; BocHN NH,

1h 1i
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aryl am no, heteroaryl am no, cycloal kyl am no and

het erocycl oal kyl am no, with the 11 12 proviso that Y
worydseseddsi ti onal |y optional ly substituted w tRCKUSR005021003

11 20 X is selected fromthe group consisting of

al kyl, al kenyl, al kynyl, %cloalkyl

cycloalkyl al kyl , heterocy het erocycl yl al kyl

ar al kyl aryl, aryl al kyl, heteroaryl 11
Z\;ﬂomip@rqfan%yl estemhth &5 40,8 BIngl) iIMBHEHRO (6:1 hwas treated

with Bﬁﬁit R b, 1Yo MwoR 4l Syt s 2B IR Tosaloymixure

was &ditlified alitkyAd RICD (1 &1, VISt Pand BbResntdtdy fnatVéﬁ/@ The residue was
arylam no, 25 al kyI sul fonyl, aryl sul fonyl,

d”eddPR’f?‘P‘é,‘éﬂnf onami do, aryl sul f onami do, car boxy,
Ca Bale Y thecé"cﬁ&) W@H‘%ég dS@hﬁ%’%‘&%l@l@@hSﬂ[Wﬁs treated with

al koxycar bonyl oxy, rei aryl urel
NH, @294, 9,d1.5 mimol, ERCH (8. ﬂﬁg p6 Suinswl ), hmOBa{%@bk% 5 mmol)

and (AP ER8 6o BB T FE HRATRIL bR RS st ahqapTytemperature for

3d. 'BhtbsélvémtswbrWréihoV@d ahti@ﬁvadl@%mﬂﬁ\%ﬂ’ékwué%@:ﬁ&lﬁﬂeé w&m aq.
wherein Ris selected

HCl 8< 58@%%@%%@?%%@%%2 Jﬁﬂwormned Qraanio layess were wrshed
with aq. N%ttﬁate&ngC%Féne@%ﬁésgﬁgﬁlfééeg %Sﬁgﬁnt%i WE5 &Ik obtain

i s select from 8 91
1i, wiichsvast isegl as it is indhe faﬂmwlng:BlEpR (AlwmnlatNIéI)RIl camaselbe R

obtaie Ea el BeSod PR 45 b Br. Aol d oS oy,

LIOHeH,®.(820 ky, 2088 lyHmolEQt @PQah |5}2)|mL BETERLOM $9r 0.5 h.)
cycl oal kyl, cycl oal arylal kyl, heteroaryl al kyl,

Step$ 11 112 13 1, 2' 111 CH(R ) COOR CH(R ) CONR R CH(R
) CONHCH(R ) COOR G R ) CONHC 2' 12 13 132" 1, Z 3' H(R

CONR R R, CH(R NHCH( R HCH( R
gcoo 11%"%% '123)1 21(10)R Nﬁf—O\lCH(R

) CONHCH( R ) CONR_R BH( R JCONHCH( R ) CONRCHO 3' 41 11 1?
2,3, 4, (R) (R ) COOR CH(R ) CONHJF(]R ) CONHCH( R

) CONHCH( R ) CON
1i 1j

A solution of 1i obtained in the previous step was dissolved in 4 N HCl in
dioxane and stirred at rt. for 2 h. The reaction mixture was concentrated in vacuo to

give 1j as a solid, which was used without further purification.

Step 10.
CHa_CH,
0 CH, \/CH3 N
BocHN._JL S OCH,
;. OH OCH N
= + 3 0]
CH3/|\CH3 N - BOCHN\/gO

CH; H,Cl O
1k 11 /(I;\HSHa im

The amino ester 11 was prepared following the method of R. Zhang and J. S.
Madalengoitia (J. Org. Chem. 1999, 64, 330), with the exception that the Boc group

was cleaved by the reaction of the Boc-protected amino acid with methanolic HCI.
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12 13 12 2, 3, 4" 5, 11 RR, CH(R ) CONHCH(R ) CONHCH(R

) CONHCH(R )CONHCH(R )COO R 1' 29 3' 4, 5 12 13 and
WO/ 1302ONHCH( R ) CONHCH( R ) CONHCH( R ) CONHCH( RrE TOSR6/621003

1" 2, 3, 4, 5 11 12 13 wherein R, R, R, R, R, R

., R, R, and R may be the,same or different and 15

are i ndependently sel ected rom a group consisting of

DA St oS 1o IEREIRIEING: 5,005 27 BI I indly CraCLIDMF (50
mL, 1h13)t\ea$)ao<aibﬁyd> 0° arsd &eh@@tmm fiemite (587 98 7 WM?%QQMM
(6.5 d? Iﬁgﬁe @EE%BB rea%%t I(1a1n\év glggg %rﬁé%rl])tpeTh\éz'vregﬁi; \Raas’akred at

it. forR4atire, dinAeRR l nsi st
o (ASRARAZE FCREPEA T AR WReIoe TS iebi
organgsslagsr Sﬁé@@r\@s@%ﬂ%\aiﬂkw@ (at kbw sataraté@MﬁH@d)&Hth' Qned
r ester, car
(MgS QLY hetet ortldiftentleinaBeLS forinon by bromaidasaphy (SO
acetooe/;nggane hi5) togietd 1844 HicoldlesBlaBRgPphor us atonms (with
Ste Egid oxygen, nitrogen, sulfur, or phosphorus atons
nbering zero to six); 25 (cycloal kyl)al kyl and
(heterocycl oal kyl )al kyl , wherein said cycloal kyl is
made ofC re to eight carbon atons, and zero to six
oxygen, Wé’lé , sulfur, or phosphorQﬂs\a,tth@ and

said al kyl /% of one to six carbon atonsz aryl;
het er oar yl{ Clayl; and al kyl - hetero rngC
2006/ 130628 PCl/ US2006/.0210Q3 - 420 erlel nysai d

al kymPocHp kyl, al kenyl, het Noa Qar yl,
het eroaryk, cycloal kyl and hetdroc cloal noi eti es
may besl-gﬁ{\rc;mal |y substituted, wt er m

"subst i t ut'dy" referring to optlonaF Bl

chem cal lyy; suitabl e substitution with one or nore

noi eties selected fromthe group conéVbtlng of al kyl,
al kenyl', al kynyl, aryl, aralkyl cycl oal kyl, 5

PRSI 6t ks M?%ﬁ%g%asé"ﬁ 9§rﬁ6d%mo?>ég§‘%5%§é&eaa¥%%ﬁ4 M
solutioad dioxaae))amits&r,redl BER, fHFELIRThe @bé@ﬁ ﬁﬁxt fé/\‘i'/QQ colbdrtited

sul f oxi de, sul fone

in vac:.f%,% (g%al&etﬂe gﬂanﬁgﬂwmlﬁﬂd@ salf. usedrlmﬂh@next stép wﬂ@outﬂfurtldbr
purificatioh= E\ O/ 0

A solution of the amine hydrochloride salt (397 mg, 1.24 mmol) in CH,Cl, (10
mL.) was cooled to —78 °C and treated with tert-butyl isocyanate (250 mg, 2.5 mmol)
and stirred at rt. overnight. The reaction mixture was concentrated in vacuo and the
residue was diluted with aq. HCI (1M) and extracted with CH,Cl,. The combined
organic layers were washed with aqg. HCI (1M), saturated NaHCO; and brine. The
organic layers were dried, filtered and concentrated in vacuo and the residue was
purified by chromatography (SiO,, acetone/Hex 1:4) to yield 1n as a colorless solid.
Step 12.



\ R41-1, z NRL 32 O Formula IV or a

phar maceutically acceptable salt, solvate or ester
woOheree186628 15 wherein in Fornula |1V above: Y i 8CT/US2006/021003

sel ected fromthe group consisting of the foll ow ng

noi eties: al kyl, alkyl-aryl het er oal kyl , heteroaryl,

aryl - heteroaryl, alkyl - het@?Baryl cycl oal kyl ,

al kyl ox al kyl - aryl oxy, aryloxy, heteroaryloxy,
het er oc \ea‘F Il oxy, cycloal kyl oxy, ﬁ’r‘k\)dz hs no,
aryl am no/al kyl -aryl am no, aryl am no, OH

het er oar y{ a OClycl oal kyl am no and 2@\(“ NH,
het ¢r ogycl Bal Kyl amino. _with the provjisoNhaf Ygnmaybe
tituted with X XlQl al%kyl ,
Zﬁﬁen% Zal k#nyl cycl oal kyl , %f%l Kyl -8l kyl ﬁ}j
k

het er E‘%{ﬂ} het erocycl yl aI I/]\cﬂ kyl ary
aryl al 3het eroaryl, alkyl het eroar yi’Q

heteroaryl al kyl, with the proviso that Xll may be

addi tional™y optionally substituted 25 witeh X12; X12

i s hydroxy, al koxy, aryloxy, thio, alkylthio,

aryl thio, am no, alkylam no, arylam no, WO 2006/ 130628
PAT$ GRG0 67 mémﬁmﬁster 4ﬁ](38$|nkgll 10 Irrirnolylin THFXH;@I(T onyImL) was

weatGt b EOFRE0 A2 et Eimo S AR e rar LR fok e reaction

5  mixtudb lﬁiﬁéYé‘c?l’dlﬁé’d‘Wtﬁ% I—ﬂil%h'd%o%‘c@ﬁtrat@ﬁ% WaBhEIR obtaﬁl| tﬂ@efﬂae acid.

cyano, or nitro, with the proviso that said

alﬁkeﬁdytloraﬁﬁacad yzsww@@ 69 ainel) Uh@Mﬁ/Cbip‘Elzc(mdl I5y0 mL) was

treat%@ﬁﬁg%gqéWﬂ‘mgo bj%?’r om gﬁﬁﬂoﬂl ovm e@‘f@ﬁ(ﬂ}’aegbt

(169. \?/hmg RILOY knrka) ahBINIYIK (Q]ICBO-ngSQ.IYknmbI)Mt v—ﬁ€)(°81 Thk reﬁc‘uon
. er el rom , C can et
iU eSO TR b aah SPRe AP b The feutive was
10  diluted \Mh Qécmﬂc%cﬂeﬁk&ﬁédj Wite Mt AReiTRE cbﬁqﬁrs@dw@phwayers

sel ected fromthe consi stin
were gxiragigd witly g9 Nakiel aaqyiHCl arirg| dll@:i él\ﬂg$04ﬁdteéed;a| kyI
{
conc@ﬁtﬁ'é&% % tf(itroyébtg‘%l ‘gé( Pﬁ@%%?& Eytgn %g{ogécg ngSIY that was used in
the nbﬂtreaohmtwulad)wuuhgr purificatiah Ky | oxy, al kyl am no,
St agyl am no, al kyl -aryl am no, aryl am no,
e er oaryl am no, cycl oal kyl am no,
15 het er ocycl oal kyl am no, hydroxy, thio, alkylthio,
arylthio, am no, alkylsulfonyl, arylsulfonyl,
al ky¥uL#@ffani do, aryi sul f onani do, caﬁ*bex/;ﬂ"'s

car bal lkoxy, garB¥%kam do, al koxycarbonyl agizho, 15 O
al koxygarlhonil o BHKyl urei do, aryl urelgé\r&;w NH,
it¢o, iwth the Qowsgttp_pt 1

>'/§y N\npi\be(bptl nly substltut%w)\fmx oDX1'

CH{I\CH3 /[\CHs
CH;
10 1
a

A solution of amide 10 (470 mg, 0.9 mmol) in toluene and DMSO (1:1 20 mL)
at 0 °C was treated with EDCI (1.72 g, 9.0 mmol) and dichloroacetic acid (0.37 mL,
4.5 mmol) and stirred at 0 °C for 4 hrs. The reaction mixture was diluted with CH,Cl,,
20  and washed with saturated NaHCO3, and brine. The organic layer was dried
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Zis selected from0O, N, CHor CR Wmy be present or
absent, and if Wis present, Wis selected from C=0,
wG28)6/13@28N- CN), or S(02); 20 Q may be present POT/US2006/021003
absent, and when Qis present, Qis CH N, P, (CH2)p,
(CHR)p, (CRR)p, 0, (R ,.S, or S(02); and when Qis
absent, M nmay be present Df”%bsent when Q and M are
absent, Ais directly linked to L; Ais 0, CH, (CHR
(MgS0.4)( iittamedHmRnpeptratedcirvacue, and myrified, bystmgmamgraplbtotﬁi%,
vvards , Lor G 25
acet@é/ﬁe@stes% Qq?r}/t'&érﬁa%g%%%”gg%gm}ten Gis present, G
Separatlcﬁlﬁbﬂﬂe (Ecﬁhﬁbum:l ofoFornfulERR in, diasteredmesys Gof Boral&dith and Ic:
Jis pre @}rdEIS directly connect dtotheV\D
2006/ 13 9 / US2006/ 021003 -422- Pb;ow3at om in

Fornmul a | Glﬁlonkedto J may be pr&sent
absent a d s puigsent, J is (Ct—@\( » NH,
02) - N(R) or_ n v |s
NQ{Q se @nd Eis GEK}DH ke@ t
sh vvn\ﬂ/n or frrul a q

s |l inked to Lnay be pre t
oPHabéefq/\\aﬂgd V\,hen L is preserfts LOs-EidH,C(R), 0, S
or N(R); ‘& when L is absent, then M@ty be present
or absent Iband if Mis present wwth L bging absent,

then Mis directly and i ndependently linked to E, and

J is directpyepuidtive MERCBEAAION for¥epfirhfios M may be

resent Or absent and e 'S resent, Mis O,
coL B B80S 02) - MBI PHASEHE QlcNE eorUpY or
(CRR) P ; pis azgw@to/‘zbogwt&éim A Boffin 2

R3 and R4 can be the’sane of différent, eac
SOLVEQ&pﬁndently stlezanesl from t he group consi stl ng of

;.C10 al kyl ; 10 cI oa ;
SOLVESNEB ot er ocycI }Egmé‘f 431(%}&9%3'8“5&7% PRPROP F¥b0 mL of
aryl thi o, am no, Calmzlfbf@qﬂz) car boxylic acid,
carbamate, urea, ketone, é‘y yano, nitro,
(v}

HPLGM@%TIONSWd 032%yq) %cpl)@mt @ﬁ of Solvent A

FLowhet erocycl oal kykdg Inlﬂﬁ npWherein said cycloal kyl is
made of three to eight carbon atons, and zero to six

Proceguyrgeh g Ofloprrmgmnd @Nvaa dissolvedtind Phok of Cab6II25 maraf Hexanes

S, 0f e to,Six car ons; l ;
and ifelelve' 2 fgn Hioh 21l i GT mRDETanef e bosks were
indepdneieaily clidotechhiy conburiteited| 1 solil esiaik was further dried in high
heteroalkenyl aryl, heteroaryl, cycloal kyl and

vacupg: ahaAlyzse iy anaylical ||'leD§-Qra§m%th?d?Q|@h@|ep9nd isomer)
conta‘?r‘t@f?'6‘%‘b?ﬁ’cn%léFHtéﬁﬂeﬁjeérﬁémFlét‘gﬁtﬁetr}éﬂlﬁﬁ’as 9\;(]1 eﬁf Gndeqnore to

0 substitution w mor e ties
lSOlaileHbesp&lmdtasterela)méa ent, each being independently

coubmr\bueE,D hydr oxyNdFtMnL H‘H,KSEWMC DIOL-NP COLUMN
200 A, S-5 OM; 150 mm x 3 mm length/I.D

SOLVENT A: Hexanes

SOLVENT B: To make 4 L of solvent (1.7 L Isopropanol + 300 mL of
CH3CN+ 2 L of CH,Cl,)

HPLC CONDITIONS: 8.5% of Solvent B/91.5% of Solvent A

FLOW: 0.7 mL/min

Rt Nonpolar isomer (compound Ib) =13.2 min
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25 aryl oxy, alkylthio, arylthio, am no, am do, ester,
carboxylic acid, carbamate, urea, ketone, al dehyde,
woyarsn3oast r o, sul f onam do, sul foxi de, sul f onepPCT/US2006/021003
sul fonyl urea, hydrazide, and hydroxamate; further
wherein said unit N—C—G—E—h # N represents a
five-nenbered cyclic ring” $¥Fucture or six-menbered
cyclic ring structure with the prOV|so t hat when said
unit 30 N C- G EPplarispmenicosepeund g)i<is hitiber ed

255 AR PGS B8 102, ORREI LG Sl fngoayin o

U.V deteQor atidi= %4e|m esents a five-nenbered cyclic ring
Istfuture then said five-nenbered cyclic ring
Analyficg OVEONIRAYNASH 8 ANAET/ US2006/ 021003 - 423 | acks

C g,skglg BYlar QR4 e8% art of said five-menbered cyclic
om??n q’e. a|r—orrm|(';}1 Ve% NR N'YY O5 [xJ Formula V

'H NMR emmmﬁﬂ@LMHzm -2 (e bl Sdtiz), 808 (eat d)ov.75 (s, 1 H),

5.96 ?%(%lhé“gz{ & (W Bl (42§'6 oy ﬂ-lw‘és&%ﬂ’ﬁbggﬂ | =11

Hz), 3QUQHORS, J=1U By NRORIQdd, H@F3=710<825512)C2E$ (m, 1@?)2%5 (m, 2

H), TR bR b, (49 ?rpeﬁ%?%%%@m&?am { Hichehi@ndi. 142 (dd,

1 H, 987 8% s%i)rvmst(aﬂ §f, Q8P £QS1STF 19 994, A0 g %MJi) 0 90 (s, 9 H),
al kenyl y aly het eroal kyl , " het et oar
0.85 43,13 H)-.KSC NNiBt(ds-drvspl 42K MHC)RI497-8,1570.9, 170 8, 162 8 157.4,

b R s R e

18.5-17CH(RL5) MS%F@E%NB@QB&?MW@ )@cﬂ(m (LS Hmﬁ%)oalcd for

NR12R13
CnH@qism &% alrssarech 520.3505.

CH(Rl )1 pCH(OH) R11, -
comph R el
H NEROjds(dapHERR MBI ORIS (d20 H, J— 7.0 Hz), 7.96 (s, 1 H), 7.74 (s, 1 H),

5.96 (&, Q@&?@%F&?@@@ M@Tﬁ, N D HER 1 1, u=11.0

Hz), 3.97Rd, ﬂ-l( 710 e@;?)a\mmm Jﬂ@WW%(bn 1 HF?11 .97 (m, 2
O CH 0 %'Z;') CH(R2') C& & R12R13, CH( R

H), 1%@@ %ﬁé ql—@( (m, 1 H),’1.75(m H)144(dd1HJ—-75&

)
5 Hzf)ﬂ\iﬁ%oc'ﬂ' CI?Q)I o CHW—%R}@ SHIRL0O K Q H§ H).661 5% HEERNL 3 1),
3C NMR (ds-dmso125 MHC ): 6 1971, 171 1,170.7,163.0, 157.3, 59.4, 56.9, 52.1,
48.9, 47 .4, 36.6, 34.0, 32.1, 30.5, 29.1, 27.9, 27 4, 26.8, 26.4, 26.1, 18.5, 17.8, 12.4.
MS [FAB] 520 (40), 421 (100), 308 (60), 213 (65). HRMS calcd. for Co7H405N5
[M+1]" 520.3499; observed: 520.3514.

It will be appreciated by those skilled in the art that changes could be made to

the embodiments described above without departing from the broad inventive
concept thereof. It is understood, therefore, that this invention is not limited to the
particular embodiments disclosed, but it is intended to cover modifications that are
within the spirit and scope of the invention, as defined by the appended claims.

Each document (including granted patents, published patent applications, and
nonpatent publications such as journal articles) referred to in this application is

incorporated in its entirety by reference for all purposes.
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(Q OR11, CH(R1") (O N(H) CH(R2" ) (O N(H) CH(R3" ) (O N(H) C
Wol2bvs/18620) NR12R13, PCT/US2006/021003
CH(R1' ) (O N(H) CH(R2) C(O) N(H) CH(R3' ) C( Q) N(H) CH(R4" ) (O
)N(H) CH(R5' ) C(O) OR WD 200631/1}130628 PCT/ US2006/ 021003 -
424 11
andCH(R1" ) (O N(H) CH( R2" ) C( Q) N(H) CH(R3" ) C( O) N( H) CH( R4’
)C(O)N(H)CH(RS) C(O NRLARS; wherein R1', R2', R3',
4' R11, Rl12and R13 can be the sane or

Whatdﬁ F'ﬁlﬂ‘%ts each bei ng i ndependently selected fromthe
g AR, al kyl, aryl, 5

1. hé%g@?ﬁéet%k@g@&a&rpﬂcd@m oal kyl , yaI koxz, aryl oxy,
al keny(a) al &yesst ongl uffackant andil kyl - het eroaryl ,

Pﬁtze;g clo a}%g éyéqorﬁ-% ,{qﬁ@@%\l\%g gjlbﬁra rﬂéeié%dp @bnsisting of

conmcammiaﬁﬁeﬂﬁMaélﬁyKXVhbeer het erocycl oal kyl, ary or
heteroaryl; 10 R14 is present or not and if present is
s8i ect E@MHER t he group consisting of: H, alkyl,
aryl, heteroal kyl, het@roaryl, cycloal kyl, al kyl-aryl,
al lyl, aIkyI-heteroi%/FT\quoxy, aryl - al kyl, al kenyl,
al kynyl and heteroargl kyl ;| (5) R and R are present or
not and.if present cdn'Egjihe same or different, each
bei ng iﬁHEQ@ndently sekect&d fromthe group conS|st|ng
of: H OH €1-C10 ky. 15 C10 al kenyl, C3-C8
cycl oal kyl , L C3- C8 t éy ocy Ioalkﬂl al kgxy, aryl oxy,
aIkyIthugz/é m no, am no,
am do, *ﬁrylthlo nrno aryl car onyla no,
aryl am nocar box s al kyl am nocar boxy, Lhet er oal kyl ,
al kenyl , al kynyR] (aryl)alkyl heteroaryﬁﬂhkyal
ster, car x i . carbamat e ket one,
or o eERl SRRy S El sy, SRR e BRhar SO
wherélﬁyrh Fohﬁmgrr%bvé (al kyl)aryl, al kyl heteroaryl, al kyl
het er oar and (heterocycloalk ) al kyl where
Y is sele@tedyfccpm reyg;roue ¢ansistipg efhtheef l@wm gmlet@esr t?d}fvl alkyl-aryl,

heter(gélggg Wg?%gaé{ﬁgﬁgf’l—ﬂeanéa@ﬂggﬁgll‘-r&é{far £l glﬁeléh{yp r alk@[)xy, alkyl-
aryloxaar beyioxat, omreter()ﬁr)ylde, i betdroidjoadityanty, bgd;lealdiyllokyl ,alkylamino,
arylari%g'lvql,_f aE]fe)&e ﬁ'} Car C%’yrwpnkg,z‘lrDet%h?éylt@%rg&zfeyclealﬁﬁgm[l\r/%o and

heteré&y‘dldbﬁlk)}{é%moaWﬂhaﬂhléyérovi%@ttﬁép\?%éyde @Etro@l yajubstiuted with X'
cid side chain; or L' and M are |inked together to

orX'5orm a ring structure wherein the portion of

XM \Ag g%‘é; ?ga‘gg@%&'&%gg%%@%‘by cMioakylaikyl® Mdterddyciyt,

heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or

heteroarylalkyl, with the proviso that X" may be additionally optionally substituted
with X'?;

X'2 is hydroxy, alkoxy, aryloxy, thio, alkylthio, arylthio, amino, alkylamino, arylamino,
alkylsulfonyl, arylsulfonyl, alkylsulfonamido, arylsulfonamido, carboxy, carbalkoxy,
carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido, arylureido,
halogen, cyano, or nitro, with the proviso that said alkyl, alkoxy, and aryl may be
additionally optionally substituted with moieties independently selected from X2

R' is COR® or B(OR),, wherein R® is H, OH, OR®, NR°R", CF,, C,F,, C,F;, CF2R’,
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-425 is represented by structural Formula 22 Q_A M
\L/EG I \WI'NII O Fornmula 2 5 wherein in Formula
w@:20d6/13662pr esent or absent and if present is CpCTHS2046/021003

or C(R); J is present or absent, and when J is
present, J is (CH2)p, (CHR—CHR”)p, (CHR) p, (CRR)p,
S(02), N(H, N(R) or O; wheh® 3 is absent and Gis
present, Lis dlrectlyllnkedtothe nltrogen atom

°, oG RBH Wwhetein &Y ig;H,10Hp QR®, CHIRTRSr of NRIR(C { wwherein RS RE, R®

anc BESR8pRgR) BB L s B B Sy . o

heteroalkp; esmtematyltnl L dlwtik{(wkﬁbSGWGloél?ﬂn Malrﬁalﬁylf eChbﬁéroarylalkyI
A

oHE R RS e R BRE Rt iRI RS oo I R Hs R (R

@H(@Pﬁ(ﬂ“@%ﬁt@@?%(ﬁz c%@ﬁ"’"zé:P%R(@@\lPicﬁ(ﬁe'ﬁé R CHR"

when IS a 1S P

)COI\E—IGH(F%)RGGH(B KNSR )GONRCHRTBOORT dchm}mNHoH(Rz)

CONE?:E f&b%ﬁ1%‘%@{;%3&%&&@?@%?{@@%&@%@6&#)COOR1

L CH(R‘ERRD)\MCI@MOONHW(R%CGRH@@ owﬁa@? cmRmo@NHoH(RZ

yeodi ARtk RSN eRRHEH0 salﬂgCS‘(\SR Heialer RJCONH

“\oIoNH g om13 11
CE(@?%@BIHZ%ﬁﬁ )- NRR' ég‘r(R ,gé)lmﬁ eﬁiﬁqer\%ﬁﬂ c(l):?‘h % and’ II:\$I R
R™, Bf° aaaslanare mde@eedemly selhep@@lt frgml hekgabupocansisiing/ofi K, alkyl,

aryl, %@Eer?ggglgﬁrgé% lltbtﬁ:lé\']:’l ﬁi’% alleigﬁf ?@% a Sgikya\_ﬁqﬁ)*c? enl(;I ea%l -alkyl and
heter&@)I§;2R or -NRR or A is absent; A |§:ngese?tCH%;

A 0, R , ,
Z'“?%ﬁ%‘}f a”%am{é K¢ )pl,SN(R)O(N)RR”( S )2(02)’ 'R
W m&fﬂ.‘ bfeReht @F dﬂ%@nf &Hd ff Wsig! praset, tw i sébé?ct ggfmrﬁﬂftl:zo, C=S,

cyclic, aliphatic or heteroallcyc iC (
C(=NgsMb@SQx absent, and when Mis present, Mis

Q mah 380y B Tt bl G e FERRAEE) R
(CRRYp ,\I) HBOE@, I30808; 0T Ms20Q61s023M8, M- mdytbe préseyi€ lor @bsent;
whenad iaRH"iU] ia(r:e %sgnet,t X glrecﬁ/yCI%Ak%dq{)lLdge

Ais O, CHa, (CHR);, (CHR-CHR’),, (CRR’);, NR, S, SO, or a bond;

E is CH, N, CR, or a double bond towards A, L or G;

G may be present or absent, and when G is present, G is (CHz),, (CHR) p, or
(CRR"),; and when G is absent, J is present and E is directly connected to the
carbon atom in Formula | as G is linked to;

J maybe present or absent, and when J is present, J is (CHz)p, (CHR) ,, or (CRR)p,
S0z, NH, NR or O; and when J is absent, G is present and E is directly linked to N
shown in Formula | as linked to J;

L may be present or absent, and when L is present, L is CH, CR, O, S or NR; and
when L is absent, then M may be present or absent; and if M is present with L being
absent, then M is directly and independently linked to E, and J is directly and
independently linked to E;

M may be present or absent, and when M is present, M is O, NR, S, SO,, (CH.) ps
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(8) Z is represented by the structural Forrmula 3: Y
w Z- 131 5 Fornula 3 wherein in Formula 3, Y is
weebmcedsf rom t he group consisting of: H, aryPkCcTalSkok/021003
al kyl - aryl, heteroal kyl, heteroaryl, aryl-heteroaryl,
al kyl - heteroaryl, cycl oal kyl, al kyl oxy,
al kyl -aryl oxy, aryl oxy, hetiéroaryl oxy,
heterocycloalkyloxy, het er oal kyl - het eroaryl ,
(CHR')FK@HR&\CHR phet ﬁ@mwt oal kyl , cycl oal kyl oxy,
Kyl am no am no, al kyl-arylam no, 10 aryl am no,
P'33H3ﬂ@@%HF¥P Hpﬁ%angycloalkylanlno and

R, RNR? eﬁmgffﬁlﬁmérléyhégﬂ) na?%e%c'tecd froReRSGroliB I®AsRiing of H; Cs-

optional Ty substltute one or two Substituents
Cio alityl;cB.-8ne atkeayl; 2u1€s mycldalklk renCs daeteracycloalidp @laxyit Agyloxy,

Iectdfrolelo X12: X111 is,alkyl, ,
atkyiify Gyfo-c G apito. &5kero SO . baFRG cyrge, ketone.
aideHyeéeémmchwoah&wgenar yl al kyl aryl, arylal kyl,

het er oar 5% het eroaryl, or 15 het er oar)?/cﬁ al &l ,
fvpiaDslierha éheteracyaloaikybplkylo WRErgIn Saiskeydqaied is made of
Ltk I
ot SIS, B0 S 8 bR A, Q0 5Fpspnons
atomh,y@ndnsqnd alky dx pf onkbKyIsix edrkenydtomal lamly heterogtyl; alkyl aryl; and
ox thio, alkylthio, arylthio, am no,
alkyl-ﬁg ?%rm no, arylam no, alkylsulfonyl, arylsulfonyl,
wher@hks)ar(ﬁallkf/lohatérdéllkyl amahyluhéwmkehyl angl, hexaroaryl, cycloalkyl and
hetergqukﬂgjllgylog(pigqa%g]%@ ggtuonallIlflyaln%aéh%?rrl%aﬂy-suIYab(I:y subswuted with

said fé‘?he‘rsE]Bét}’chféﬂp *PQf%Ytlmgf(tH b i B 88 %x@éﬂﬂ@dl&lﬁé SisdTitEtdN with
het eroaryl - cycl oal %su f onam do,

one Memerqxeu@JBeI@nm @Bk@wpmrgtlngr@fn@kyl alkenyl, alkynyl,

c 0oX r ar i d h
aryl, a%)ié%fy g&«g%]lﬂxl Metegtgcgfé!l% gl E)g%en P{Y(ﬂ%ﬁ q%'ﬁdaé"%ﬁnara@”‘”‘y’
alkyltl:li@s uabylthldb u!amihcnramum aawddi, \earimsigtie rabidt ba/rbanml umeietone,

one 25 or re IT,OIEtI@S whi ch arethfe sanme or .
aldeypipr Ve, R, 49 onaMmEiRe sHERKAG. sufeng cwifopyloHiez  pydrazide,
and Hdk8@hateal kynyl, cycloal kyl, cycl oal kyl -al kyl ,
het erocycl yl , het er ocycl yl al kyI aryl, alkylaryl
furthegr Whergin| saidettémtoé\#ﬂ- %-ﬁ/-k-&Nhéﬁéﬁe@Q'ﬂ a dive-membered or six-
r | al k e =1 1L

memﬁ%g/%r%o%lg i %? uot%rk \Fnt ﬁ\%‘pfoqia% ﬂtr@éﬁ (S)%l%lll; R-E'G-E-L-J-N
reprebentsra ﬁvedmerﬁb@dedhgtc&c oiag \Wtruchlrky br wBénhtee dicyeliy king structure

N T TR TR —

cycllc,hﬁﬁ rs%bfﬁjlré’adhﬁlﬁ'é@id’ ’flvg-%@rhﬁéﬂe@% yall8rigO&tFudture lacks a carbonyl
cycl oal kyl oxy, al kyl am no, aryl am no,

QTOUmﬂRpBﬂ&fW%ﬁYthﬁ rngi yl am no, het eroaryl am no,
cycl oal kyl am no or heterocycl oal kyl am no, and R31 is
unsubstituted or optionally substituted with one or
t wo substrntiladht s which are the sane or different and
are independently selected 5 from X13 or X14;

P6

P4
H O
X /l\n/N\/U\ /l\{(
N N
H e H

Tt
'Uulll

5
1a P1b

Formula |l
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X13 is al kyl, al kenyl, al kynyl, cycloal kyl,
cycl oal kyl -al kyl, heterocyclyl, heterocyclylal kyl,
wanyde/13ed2Ryl aryl , aryl al kyl, heteroaryl, PCT/US2006/021003
al kyl heteroaryl, or heteroarylalkyl, and X13 is
unsubstituted or optionally substituted with one or
more of X14 noieties whithlare the same or different
and are independently selected; 10 X14 is hydroxy,
ora alhdxrcheuﬁd:adyl gccaptableysalt, abkptey br estey theraofy| oxy, thio,
h|o @%%|thl0 am no, al kyl am no, aryl am no,

whergm&ﬁl Qe O¥%PyI sul fonyl, al kyl sul f onani do,

Zis @rml-mﬂrﬁp‘r?am do, carboxy, carbal koxy, carboxam do,
carbonyl arylcarbonyl het er oal kyl car bon

| :
i e@éwb%v fonylar mt@pcy%xlem fvky | @Qrefwgkwau@lsuif@nee/ oa@rylsulfonyl,

heter%‘é cl)éy}@toﬁ%)g %I/l{ R 1&#@%@%}?3& Eﬁﬂry) nar{gtgl%cyclylalkylcarbonyl

aryIcatboyWUr ei bieiertzarylbalb@nglb hadkozgma,rbanm,no hetemcymyloxyambonyl
| sai d, al I?yl al kox and Iar% Sre Iunsubstl ute |
arylogyearBanyly " i ndepenﬁ%tﬁf?%fy% @PPY'ed with on@ ﬁmlqﬁﬁaébony

heter@eylylagfnodaireénydr anidifinsaamony|, dbr h@fe@éﬁw@ﬂﬂn@éaﬁbon¥l moiety,
i ndependent|y sel ected from alkyl, alkenyl, alkyny 13,

Wlth &Wrowsaymat X ynelyda a@dmmatlquptlbeaw suhyatityted with R™ or R™;
|
X' sl G Ear e cgim Ry Gyt AL e Bl B (supstyted or

unsubalytutw),present or absent and i f Wis present, Wis
2 (=0, Cﬁ or S(02); (9) Xis
R" r &pr eﬁﬂ@iﬁt e@"@ﬁ tr@HWDY'aI Fshaalig, 4:cyclopikyl-alkyl,  heterocyclyl,

heter%g{]%_lgatn‘gﬁcégﬂ, Wherk&laryl( S)%glaq m}?lf IeltelRég/l,Rs%ﬁgl%{sRé%aryl or

hetearylalkfl @oidly, with he profis@Hat I@Perr% be gddlﬁoné}lyobptlonally
5; AisC N,Sor0; R29 and R29' are |ndependent y

subsbﬁum\mﬁh& .absent and if present can be the sarre or
i fferent, each being independently one or
R™ ig 8}5@‘9&/ AR eﬁéﬁh@nglkyl thig) aptibie. mlammem arylamino,

alkylﬁ%%%ﬁ@@ﬁﬁo&kymﬁ%n&%% té]‘?lsgerHzF}gg{&n;(}a?ﬁéﬂg rbalkoxy,

H, hal o, "al kyl”,” aryl, cycloalk

carb@amida, k@lk@m‘:ﬁmmb e&anmarhgmyrloxyy ailkyhmegdo arylureido,

halogaélqk¥&értk} 02' I‘ﬁ@% :ﬁg%ﬁwmt&tg dr%Y'ls(?/ HwHétcté %‘(&Xy, and aryl may
be adif t@ﬂrlﬁ‘ﬂﬂ/ 0 ﬁbl'fé‘llyaédﬂstltut@d Mtk Wbtlei‘ﬁfd% Qﬁﬂéﬂtpyéelected fromR"

|heteroar het er oar al kenyl , hydr oxya

P1a, Eﬂpt BRy P35 4 $,kaﬁq/P6@ceylndeaea§ientlw tro,
25 CHXERS SR b B ENLE AT Ky LA or branchea
chainaaligbreyl f| nyI het eroaryl sul finyl, arylthio,

C3-C8 cycloalkyl, C3-C8 heterocyclic; (cycloalkyl)alkyl or (heterocyclyl)alkyl ,
wherein said cycloalkyl is made up of 3 to 8 carbon atoms, and zero to 6 oxygen,
nitrogen, sulfur, or phosphorus atoms, and said alkyl is of 1 to 6 carbon atoms;

aryl, heteroaryl, arylalkyl, or heteroarylalkyl, wherein said alkyl is of 1 to 6
carbon atoms;

wherein said alkyl, alkenyl, cycloalkyl, heterocyclyl; (cycloalkyl)alkyl and
(heterocyclyl)alkyl moieties may be optionally substituted with R13, and further
wherein said P1a and P1b may optionally be joined to each other to form a

spirocyclic or spiroheterocyclic ring, with said spirocyclic or spiroheterocyclic ring
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heteroaryl thio, aral kylthio, heteroaralkylthio,
cycl oal kenyl, heterocyclyl, heterocyclenyl,
wokbisNsed2Byl -, Y1Y2NC(O) - and Y1Y2NSCQ2-, wher ePaT/NB2@06021003

Y2 can be the sane or different and are i ndependently

sel ected fromthe group conS| sting of 10 hydrogen,

al kyl, aryl, and aral kyl; -8 R29 and R29' are |inked

t oget her such that the combination is an ali phatic or
contaieing rzes itp 1k ioxyaeri mtregerm suwfue empbosghor@s@terss, and may be

ent..or abs i,f psesent is one or two
add'@ﬂﬁ@f peignally Siuﬁaétb’g%’g\@m Rj a0 ected fromthe group
P1' i€ PNSikst, laﬂ@an‘?f aIanﬂ'dgEloalk?r )él)/cloaﬁ’(?ﬁémglr Ylete?®éyclyl, heterocyclyl-
cyl coal k iS represen st ruct ur al
alkyl, = yarvdr }jlqyl r(e@roaryuor hetenqpgyl-afk);hwith ’(he,) ﬂ)l‘O)IIS()A])\&LSGId P1' may
Bormula 5 20 wherein in
be a‘%ﬁﬁdﬂ*‘&"&% ‘&?@tl‘%‘i EEEQ are present or absent and
if present are independently one or two substituents

i ndependent|y selected fromthe group consisting of:
HC- hal formauiaMil aryl . cycl oal kyl, cycl oal kyl ani no,

spi roal kyl, cycl oal kyl am nocar bonyl, cyano, hydroxy,
al koxy, al kylthio, am no, -NH(al kyl), -

NH( cycl oal K -N(al kyl) 2, carboxyl, -C(O O al kyl,
heteroaryl, aralkyl, alkylaryly, 25 aral kenyl,

het er oar al kyl , Rl kyi heQer oar ylj, heteﬁoaralkenyl

hydr oxyal kyl , | oxy, Il_aral - ardyl, nitro,

aryl oxycar yl, a oxyctar bony al kyhySul f onyl ,

aryl sul fonyl heter aryl su| fonyl ,5 al kyl qu|nyI
aryl sul finyl, hetergaryl sulfinyl, aryltﬁio

het eroaryl t hi o, aral kylthi o, heteroaralkylthio,
cycl oal kenyl, heterocyclyl, heterocyclenyl,

Y1Y2N-al kyl -, Y1Y2NC( O) gﬂ Y Y2NSOZ V\herel n Y1l and

or o BBl L BRI,

rest ga el

$H %Sr%ﬁ E%‘?Tm sting of WD

wheréiaGﬁFbaaﬁ%&nI%(EEjv@SZO%/ 021003 -429- hydrogen, alkyl,
and argl kyl; or R32 and R34 are |inked together

G, J ghé LYW?M be ke s RadiTRentoand: are slapenrenty gelected from the
grou;?lé%hgﬁiukg’ 'of%@un‘?\méilebs HL al@yl %Ikyﬂgrﬁ’ h@tergalkﬁ g[ate?oargl aryl-

heter@aryiq alHgllfb]etejoa(}dﬁqumauwl,oajkiylomtaIWirmylgxy, uaryloxw heteroaryloxy,
heterggyéfyélﬂ/lgxy, %oamwoxy, alkylamino, arylamino, alkyl-arylamino,

arylamino, heteroarylamino, cycloalkylamino and heterocycloalkylamino, with the

11 12
proviso that Y maybe additionally optionally substituted with X or X ;

11
X is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl,

cycloalkyl-alkyl, heterocyclyl, heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl,
"
alkylheteroaryl, or heteroarylalkyl moiety, with the proviso that X may be

12
additionally optionally substituted with X ;

12
X is hydroxy, alkoxy, aryloxy, thio, alkylthio, arylthio, amino, alkylamino, arylamino,

alkylsulfonyl, arylsulfonyl, alkylsulfonamido, arylsulfonamido, carboxy, carbalkoxy,
carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido, arylureido,

halogen, cyano, or nitro, with the proviso that said alkyl, alkoxy, and aryl may be
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\~/ GO Formula 2 10is R/ \ R Oand W is CH or

N, both the follow ng conditional exclusions (i) and
woOi2006/18pBYy: 15 conditional exclusion (i): Z' PETAS2006/021003

-NH R36, wherein R36 is H C6 or 10 aryl, heteroaryl,

-C(O-R37, -C(O-0R37 or % ) NHR37, vvhereln R37 is

Cl-6 al kyl or C3-6 cycl oal and condi ti onal

exclusion (ii): RL is not C(O)O—| a pharnaceutical ly,,

additrespbptibsalyalubstfuted @(tm)ﬁbt:mnaéb@md@fﬂty seldrédrom X ;
1 -C(OQyNHR38 wherein R38 is selected from 20 group

R is@ORI &f ngR , WHer8inak hé'seléé%ecﬁfr@ﬁﬂh@%b{b coﬁ@sﬁr&é@H OH,
aryI or C7 aral kyl; f. Formula VI 2006/ 1

R TR CRI0 g om0 R il b o

pharmaceutically acceptable salt, so$wvate or esteer sof o
the geaiRicQnsHgitgrel H.vPkdr OFn, CHR Ror maldNRIR abwihereis RaR aRdand
10 P' are independently H, alkyl, alkyl-aryl
R st lee tha sgme Olﬁétfﬁﬁfela‘rra}nd ar@rlydepemte@ﬂpaegelcted from the group

cons Bl b LRGBS ot el ity oA i

heterogpoflalkylkyl oxy, am no, al kyl anino, arylanino,
al kyl - apyl am o,  afyl;am no,, heteroar y) am no,,
CH(RYCORRKyCH(R NCONRT FROXZ#H(RY \@ONMCHER c? O?d)RW ,OMYR O)CONHC
oheterogygd yl anj,no, whereinh each pf sai

H(R 3CONR ary|,CH{RT DORHOH(R ')R’f@H(Rf)dONHOH(R @CONHCH(R \CoOo
11 hetegroaryl, alkyl - hetero ryl, cyclpoal kyl " alkyl oxy,

R @I(W')G@NH(DH&R FOONPEH(R %@NP@VR ‘IZ‘M(R )CONHCH(R JCONHCH
s heterocyglyl oxy,, cyclpal kyl oxy, ,am no I a

(R )@owlmm(@ C@idﬂser @Hlﬁa)@CWHCFRRy @@NFE: g/R \C NHCHéR4 )CON

12 Detero ryI am no, cycl oal kyI
R Rar bH(R' Wbﬂmbﬁ(R )CONHCH(R )CONHCH(R )CONHCH(R )COOR ,

and CH(R' )CONHCH(R )CONHCH(R YCONHCH(R YCONHCHR YCONR R,

1 2 3 4y 5 11 12 13
whereinR ,R ,R ,R ,R ,R ,R ,R , and R’ may be the same or different and

are independently selected from a group consisting of H, alkyl, aryl, heteroalkyl,
heteroaryl, cycloalkyl, alkyl-aryl, alkyl-hete'roaryl, aryl-alkyl and heteroaralkyl;

Z is selected from O, N, or CH; |

W maybe present or absent, and if W is present, W is selected from C=0, C=S, or
SO,; and

R, R, Rz, R3 and R4 are independently selected from the group consisting of H; C1-
C10 alkyl; C2-C10 alkenyl; C3-C8 cycloalkyl; C3-C8 heterocycloalkyl, alkoxy,
aryloxy, alkylthio, arylthio, amino, amido, ester, carboxylic acid, carbamate, urea,
ketone, aldehyde, cyano, nitro; oxygen, nitrogen, sulfur, or phosphorus atoms (with
said oxygen, nitrogen, sulfur, or phosphorus atoms numbering zero to six);
(cycloalkyl)alkyl and (heterocycloalkyl)alkyl, wherein said cycloalkyl is made of three
to eight carbon atoms, and zero to six oxygen, nitrogen, sulfur, or phosphorus atoms,
and said alkyl is of one to six carbon atoms; aryl; heteroaryl; alkyl-aryl; and alkyl-
heteroaryl;
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het erocycl yl am no can be unsubstituted or optionally
i ndependently substituted with one or two
weubmiizoazent s whi ch can be the same or differ erCTAISA006/021003

are independently 15 selected from Xl and X2 ; X1 is
al kyl, al kenyl, al kynyl, cycl oal kyl, cycl oal kyl -al kyl,
heterocyclyl, heterocycl yl40kyl, aryl, alkylaryl,
aryl al kyl, aryl heteroaryl, heteroaryl,

wherémtserdoaikyil hiteroaikyl, alkenylhiedteraskenyl, anyr heteroaryl, cycloalkyl and

ST TN S O A
referr2 t\ézoﬁmin%i bR c‘.’H?a'nﬁiBalfyﬂéhl%lé Bﬁbﬁﬂﬁﬁo@%tﬁ' 5ﬁ§bﬁmorér}ﬂmeﬁes

are I ndependent|y sel ected; X2 hydr ox ly
selectedyfromathi axoup gopsisiing of Blkyl, aékwl,taikwyl,aary taﬂalby cycloalkyl

vt b ARGy B Bl oo, e

ester,cearboxyic ac&ﬂrdaabémat,e,, um tetany, @dljehyde cyano, nitro, sulfonamide,
al koxycar bon m no, ca | ox al kyl urei do,
sl SRR O AL 10l Koy Ca PRl Oty k' ur e

wherei n each of sald aIkyI al koxy, 25 and aryl can be

unsubstituted or optlonally i ndependent |y substituted

wit h ohermawla IMor e noi eties which can be the same or

different and are i ndependently sel ected WD

2006/ 130628 PCT/ US2006/ 021003 -431 from al kyl ,

al kenyl , al kynyl, cycl oal kyl, cycl oal kyl -al kyl ,

heterocycly heterocyclylalkyl aryl, al kylaryl,

aryIaIkyI \ygbeteroaryl heteroaryl,

heterocthylan1ro alkylheteroaryl and

heteroarth kyl: Wmay be present or absent and when
Y Wis preseft—Whs CO(=0), O(=S), C(=NH), 5 C(=N-OH),

@ =N-CNp, $(O o S(02) Q naybe present or absent,

nd whe is pr sent Qis|NR, P(R, CR=CR,

R-CHRD)p, 0, S, S(O or
either directly

R4 S(

L and, A is an independent substlituent on E, with said
mde'ﬁendent subst 9 uent Bei ng s@ ected from 10 - OR,
-CHR) , S(Oo0_2R or -KBRhalawren both Qand M are
absent, Ais either directly linked to L, or Ais an

o a RRABRERHICALY SGRERIAPleciAlt, Shvele arerSieh baraaTom - OR

2R or-NRR ; A is present or absent
wheriii%: ?ﬁger”gs‘gngdakgrs 0-, -Q(R) CH2-, -(CHRP , -(CHR

Y is @R:fpﬁ f;omom g;rp)uchcR)s,lstNBRbf th®, fallowsi{gop)qietiasd alkybnalRyl-aryl,

neteroid” Hobirmait SR IRpalh AP Bl opy AR
arylo®), @njiéxy2n hieksteagnsignt hét&@éyddéﬁlqﬂoﬂn ld&clEalk?lO&VeSﬁm/Iammo

or absent and if present. Eis

arylamings e lkyhardaging,,  M@miRen @ﬁegow(@@@ﬂ@ eyalaa xtamrrﬂ and
oA O R 080 RS MG v
or X'fyar ked position 1;

X" is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl,
heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or
heteroarylalkyl, with the proviso that X" may be additionally optionally substituted
with X'?;

X'2 is hydroxy, alkoxy, aryloxy, thio, alkyithio, arylthio, amino, alkylamino, arylamino,
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J may be present or absent, and when J is present, J
is (CH2)p, (CHR-CHR )p, (CHR)p, (CRR)p, S(@2), N(H),
woOleR)6/180620; when J i s absent and G is present, PCTiU$2006/021003

directly linked to the nitrogen atom marked position

2; L may be present or absent, and when L is present,

Lis CH N, or CR when 221 i s absent, Mis present

or absent; if Mis present with L being absent, then M
alkylsuffongl! %%ﬂéulibr@'ﬂdalkﬂdelmmiﬁlﬂbl )aryl'lsmkménﬁl@o Ecar&i@dle dasbalkoxy,

directly and independently |inked to
carboyp@idt %kowsamﬂny'aawaom@lhomagb%é@@nt alleqrgldg arylureido,
halog%‘épkyrj:r% %Rgr))l g/\fla inep lg)rv(sfgr!oﬁ)amP sald p'ﬁﬁ'«%& a‘Pu'd %rgl may be
additioaallybeptiamally aubstﬁutedu Wlﬂemratgesead@emiengy sa@etmhfd@ntx

S hect rou on |st|ng of : H Ci1-C10
r?ky‘% se @teéq@"att f@P"""f&agt&g’ WSt oal kyl, C3-C8 WO
2006/130628 PCT/U82006/0 1003 432 heterocyclyl

al koxy, 5& &"ani no, ani do,

aryl t hi O] ar rb nyIa aryl am nocar boxy,

alkylan1nocarboxy, het er oal kyl , heteroalkenyl,

al kenyl , al kynyl, aryl -al kyl, heteroarylalkyl, ester,

carboxylic acid, carbamate, urea, ketone, al dehyde,

cyano, nitro, hal ogen, (cycloal kyl) aryI

het eroaryl ,\ al kyl -aryl, 5 al kyl het/er oa
algkyl g ®Mand (beteroc%_yh al kyl ; R( r%'bl R in
( R”S\l can-be |inked together ssuch\that
conbi natYon forns a cycl oal kyl or ocycl yl
11
gl 0 et Flo iy Rt ot =
denomscmitoaial asubslituentsplwitit eachn cﬁsﬁaiad substiteehts bablegendependently

15 VI I abaqve: [ , , _or . nis
seleclsyffon g Srp pdRITSR AT RiRem by aBKT AR Sl etk
aryl, Hétge@dlk}gehtéféeoér@rr%rwth@ttafdeﬁyle@myl -Raeiod9i, tkyloxy, alkyl-aryloxy,

i ndependen
aryloxy, hegteroaryloxy)/l, heterocycloalkyloxy, cycloalkyloxy, alkylamino, arylamino,

alkyl-arylamino,arylamino, heteroarylamino, cycloalkylamino, heterocycloalkylamino,
hydroxy, thio, alkylthio, arylthio, amino, alkylsulfonyl, arylsulfonyl, alkylsulfonamido,
arylsulfonamido, carboxyl, carbalkoxy, carboxamido, alkoxycarbonylamino,
alkoxycarbonyloxy, alkylureido, arylureido, halogen, cyano, and nitro, with the
proviso that R'" (when R"! s H) maybe optionally substituted with X'! or X'4;

Zis selected from O, N, CH or CR;

W may be present or absent, and if W is present, W is selected from C=0, C=S,
C(=N-CN), or S(O2);

Q may be present or absent, and when Q is present, Q is CH, N, P, (CH2),, (CHR),,
(CRR’), , O, N(R), S, or S(O2); and when Q is absent, M may be present or absent;
when Q and M are absent, A is directly linked to L;

Ais O, CHy, (CHR), , (CHR-CHR’), , (CRR’)p, N(R), S, S(0-) or a bond;

E is CH, N, CR, or a double bond towards A, L or G;

G may be present or absent, and when G is present, G is (CH.),, (CHR) p, or
(CRR’),; and when G is absent, J is present and E is directly connected to the
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20 selected fromthe group consisting of hydrogen,
al kyl, al kenyl, al kynyl, heteroal kyl, cycl oal kyl,
woyalenaddey| al kyl , aryl, arylal kyl, heteroaryl, PCT/US2006/021003

het eroaryl al kyl, heterocyclyl, heterocyclylalkyl,

hydr oxyl, am no, aryl am no fnd al kyl am no; R4 and RS

can be the sanme or. di f f eref€ -each bei ng i ndependentl|y

sel ected fromthe WO 2006/ 130628 PCT/ US2006/ 021003

Carbomg@r@trbﬁgrrmdaéi%tcﬁnﬁglmﬁdrtp al kyI aryl and

J ma&lﬁfel Br%lfs@{ Lor, %l? eqlttfﬁg&@hlgf{ § |¥ eqﬂ,TJ S n@{:gqg égﬁﬁ)ﬁgor (CRR’),,

S(Oﬁ,tNiH N(Fal oﬁ(Dsamdnwbtayl JF?éXB5emt$G isl pesert phese Rt dicbday lihked to N
is selected fromthe group

ShOWcE‘o'HsFeogﬂ“J?g' ¢ st o8 NN SRR VN O RS R 0
L ma baUpreQénf‘Gr)absHT‘l/c arld \Qhén thbré‘éegt LQS éﬁg@gﬁ @ % OINR(FQ) and

wher e 2,
whergl @abS%tythenHﬁétreab be;nresmto@ abae:kty |and ifdids omseﬁt WIth L being

sbscl ) 14 OB S HRRoeB OB, & e gy ond
mdepﬁmissnﬁylmlgecbfa Earyl, heterocyclyl, heteroaryl, ~ R8

M ma@('\t)g pw@ssqgg o}\laﬁgggt, qX@ %\énﬁvlgs gl;gs,eﬁt,~l\'/l i? 0, ’N$(R), S, Sé(sz), (CHa)p,
(CHR),, (CHR-CHR'),, or (CRR) ;

p is a number from 0 to 6; and

R, R, R% R® and R* can be the same or different, each being independently
selected from the group consisting of H; C4-C4o alkyl; C,-Cyo alkenyl; C3-Cg
cycloalkyl; C3-Cg heterocycloalkyl, alkoxy, aryloxy, alkylthio, arylthio, amino, amido,
ester, carboxylic acid, carbamate, urea, ketone, aldehyde, cyano, nitro, halogen,
(cycloalkyl)alkyl and (heterocycloalkyl)alkyl, wherein said cycloalkyl is made of three
to eight carbon atoms, and zero to six oxygen, nitrogen, sulfur, or phosphorus atoms,
and said alkyl is of one to six carbon atoms; aryl; heteroaryl; alkyl-aryl; and alkyl-
heteroaryl;

wherein said alkyl, heteroalkyl, alkenyl, heteroalkenyl, aryl, heteroaryl, cycloalkyl and
heterocycloalkyl moieties may be optionally substituted, with said term “substituted”
referring to substitution with one or more moieties which can be the same or
different, each being independently selected from the group consisting of alkyt,
alkenyl, alkynyl, aryl, aralkyl, cycloalkyl, heterocyclic, halogen, hydroxy, thio, alkoxy,
aryloxy, alkylthio, arylthio, amino, amido, ester, carboxylic acid, carbamate, urea,
ketone, aldehyde, cyano, nitro, sulfonamido, sulfoxide, sulfone, sulfonyl urea,
hydrazide, and hydroxamate;

further wherein said unit N-C-G-E-L-J-N represents a five-membered cyclic ring
structure or six-membered cyclic ring structure with the proviso that when said unit
N-C-G-E-L-J-N represents a five-membered cyclic ring structure, or when the bicyclic
ring structure in Formula | comprising N, C, G, E, L, J, N, A, Q, and M represents a

five-membered cyclic ring structure, then said five-membered cyclic ring structure
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Y8 YRYYR RX 8sa RI Reyand RZ Z where
Yis O, Sor NH and Zis CHor N, and the R8 noieties
woamehisoi2ke sane or different, each R8 bei ng PCT/US2006/021003

i ndependently sel ected fromthe group consisting of WO
2006/ 130628 PCT/ US2006/ 021003 -434 hydrogen, al kyl,
het er oal kyl, cycl oal kyl aﬁ%$: het er oaryl ,
het er ocycl yl , hydrOﬁyI, am no, arylam no, al kyl am no,

lackso garbpnyhgroup asatast ofdaig fivérmembengdidyiclic eimgt al kyl oxy;
h. Formula VIII 51/ N O/O M_ N~ ~CR- HNR5 O
OP Formula VIII or a pharmaceutically acceptable
sa.t, $armatevor ester thereof, wherein in Fornmul a
VIIl above, 10 Mis O NH, or CH2; H N 5 Os Rl
Is -OR6, -NR6R7 or o R where R6 and R7 can be the sane
or dyf ferent, each being independently selected from

roup consisting of hydrogen, alkyl, alkenyl,

heﬁeroalkyl, cycl oal kyl, cycl oal kyl al kyl,

teroaryl, heteroaryl al kyl,

5 heterocyclyl al kyl, hydroxyl, am no,

| kylam no; Pl is selected fromthe

g of al kyl, alkenyl, alkynyl,

oup caénsi sti

O | oal kyl hal bal kyl; P3 is selected fromthe group
i sting | kyl, cycl oal kyl, aryl and cycl oal kyl
z‘fuse Wi aryl; R4 and R5 can be the sane or

diffedBHt, each being i ndependently selected fromthe

Formula V
or a pharmaceutically acceptable salt, solvate or ester thereof,
wherein in Formula V above:
(1) R'is -C(O)R® or -B(OR)y;
(2) R%is H, -OH, -OR?, -NRR", -C(O)OR?, -C(O)NR°R™ , -CF,, -C,F,, C,F, -
CF.R®, -R® —C(O)R’ or NR7SO,R?;
(3) R’isH,-OH, -OR8or -CHR®R":
4) R%R? R%and R" are independently selected from the group consisting of H:
alkyl, alkenyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, arylalkyl, heteroarylalkyl, R", -
CHR"CH(R")C(0)ORM [CH(R"],C(0)OR! -[CH(R")[,C(O)NR'R® [CH(R")],
S(02)R", ICHR"C(O)R™, -[CHR™)[;S(02)NR™R"™, CH(R")C(O)N(H)CH(R?)(R)),

CHR"CH(R")C(O)NR"R, -CH(R")CH(R")S(0,)R", -
CHR")CH(R")S(0)NR"R", -CH(R")CH(R")C(O)R",-[CH(R"],CH(OH)R" -
CH(R")C(O)N(H)CH(R*)C(O)OR"", C(O)N(H)CH(R*)C(O)OR"! -
C(O)N(H)CH(RZ')C(O)R”,CH(R{')C(O)N(H)CH(RZ')C(O) NR'R" -

CH(R")C(O)N(H)CH(R*)R’,CH(R")C(O)N(H)CH(R?)C(O)N(H)CH(R®)
C(0)ORM™,CH(R")C(O)N(H)CH(R?)C(O)CH(R¥)NR™?R™® CH(R")C(O)N(H)CH(R?)C(
O)N(H)CH(R*)C(O)NR™R"® CH(R")C(O)N(H)CH(R?)C(O)N(H)CH(R¥)YC(O)N(H)CH(
R*)C
(O)OR™,CH(R")C(O)N(H)CH(R?)C(O)N(H)CH(R*)C(O)N(H)CH(R*)C(O)NR™R"?,
CH(R")C(O)N(H)CH(R?)C(O)N(H)CH(R®)C(O)N(H)CH(R*)C(O)N(H)CH(R®)C(O)OR
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20 group consisting of H alkyl, aryl and cycl oal kyl ;

or alternatively R4 and R5 together X NHj form part
woho@/1eyBi ¢ 5- to 7- nmenbered ring such that PO®US2006/021003

noi ety R4XR5 is WD 2006/ 130628 PCT/ US2006/ 021003 -

435 H X Nrepresented by ~k where k is 0 to 2; Xis

sel ected fromthe group ced8#tsting of: O P NRGi ~ S\N

\ ~CNPz/Sv :x; O, R SS0ql S SPC-J-P" N

", BNACHROGIO)N()CHIR*ICHOM(HICH(RAC(O) NBIEHIRIC(OIN(ENCH(R?)
1816 is 1 to 3 and P2 is alkyl, aryl, heteroaryl,
C(OM? eroal kyl, cycl oal kyl, dial kyl am no, al kyl am no,

wherdfiy RAMRE) RY, RYCRéaIFKW Rffﬁane R&Ngn B3 the @:ﬁhé%‘%ﬂﬁéﬁeﬂm each
the group consistin . aryl, heterocycl
being dndansagntly sglectedygm\ Mpe-grarpNcessisting of: )H~ Ralogenp alkyl, aryl,

hetel%aﬁ(yl, h&grﬁgylﬁﬁyclgalkyl, ah{o%, arﬁoxy, alliér%l, alkynyl, alkyl-aryl, alkyl-
heteroaryl, heterocycloalkyl, aryl-alkyl and heteroaralkyl;

or .
R and R™ are linked together wherein the combination is cycloalkyl,
heterocycloalkyl, ary or heteroaryl;

R™ is present or not and if present is selected from the group consisting of: H, alkyl,
aryl, heteroalkyl, heteroaryl, cycloalkyl, alkyl-aryl, allyl, alkyl-heteroaryl, alkoxy, aryl-
alkyl, alkenyl, alkynyl and heteroaralkyl;

(5) R and R’ are present or not and if present can be the same or different, each
being independently selected from the group consisting of: H, OH, C4-C4 alkyl, Co-
C1o alkenyl, C3-Cg cycloalkyl, C3-Cg heterocycloalkyl, alkoxy, aryloxy, alkylthio,
aryithio, alkylamino, arylamino, amino, amido, arylthioamino, arylcarbonylamino,
arylaminocarboxy, alkylaminocarboxy, heteroalkyl, alkenyl, alkynyl, (arylalkyl,
heteroarylalkyl, ester, carboxylic acid, carbamate, urea, ketone, aldehyde, cyano,
nitro, halogen, (cycloalkyl)alkyl, aryl, heteroaryl, (alkyl)aryl, alkylheteroaryl, alkyl-
heteroaryl and (heterocycloalkyl)alkyl, wherein said cycloalkyl is‘rﬁade of three to
eight carbon atoms, and zero to six oxygen, nitrogen, sulfur, or phosphorus atoms,
and said alkyl is of one to six carbon atoms;

(6) L'is H, OH, alkyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, or heterocyclyl;

(7)  Mis H, alkyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, arylalkyl, heterocyclyl or
an amino acid side chain;

or L' and M’ are linked together to form a ring structure wherein the portion of
structural Formula 1 represented by

Mv

L'\2 1
N

]
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"I "Y-NY Y Y R8I RBO'" RB ZI and R8 Z Z, 10

where Yis O, Sor NH, and Zis CHor N, and the R8
wouniwiidserscan be the sane or different, each R8ThSR0VG021003

i ndependently selected fromthe group consisting of

hydr ogen, al kyl, heteroal kyl, cycloal kyl, aryl,

het eroaryl, heterocyclyl ,-480dy oxyl, am no, arylam no,

al kyl am no, di al kyl am no, halo, alkylthio, arylthio

aM@k&émbyMé}QE@ﬁm&ﬁw:PCﬂ US2006/ 021003 -436-
i. Formula IXONHN On 5 Formula | X or a

phar maceutically acceptable salt, solvate or ester
thereof, wherein in Forgula I X above, Mis 0, N(H),

or CH2; nis 0-4; H V.N, -NR6R7 or o Rs 10 Rl is
-OR where R6 and R7 cah be the same or different, each
bei ng i ndependently sé}@cted fromthe group

consi sting of hydrogen, alkyp, alkenyl, alkynyl,
heteroal kyl, cycl oal k{d J. cysl oabkyl al kyl , aryl,
aryl al kyl , heteroaryl, RetNrodfyl al kyl, heterocyclyl,
het erocycl yl al kyl, hy€lroxyl, & no, arylam no and

al kyl am no; 15 R4 and R, can be the sane or different,
each bei ng i ndependent | Med fromthe group

comershiimgonhul,2:al kyl , aryl and cycl oal kyl; or
alternatively R4 and RS together X NH1 form part of
a Ed§ pregent or phsent apchiberesgnt isrfe GhicN arfdfR)i he noi ety

;’ﬁxigfspriel%enﬁo?d( a}'cﬂgeﬁt‘? %n%s @/ReRdy E% r%rgsé’me ] %ﬁd%q (CHRCHR"),,

is selected fromthe group isting o

(CHR2QAEREB 06 OS2 DR) 02 L08hen J4ig7absent and G is present, L is
directly linked to the nitrogen atom marked position 2;

p is a number from O to 6;

L is present or absent, and when L is present, L is C(H) or C(R); when L is
absent, M is present or absent; if M is present with L being absent, then M is directly
and independently linked to E, and J is directly and independently linked to E;

G is present or absent, and when G is present, G is (CHz),, (CHR),, (CHR-
CHR'), or (CRR’),; when G is absent, J is present and E is directly connected to the
carbon atom marked position 1; --

Q is present or absent, and when Q is present, Q is NR, PR, (CR=CR),
(CH3),, (CHRY),, (CRR’)p, (CHR-CHR’)p, O, NR, S, SO, or SO; when Q is absent, M
is (i) either directly linked to A or (ii) an independent substituent on L, said
independent substituent bing selected from -OR, -CH(R)(R’), S(O)-2R or —-NRR'’ or
(iii) absent; when both Q and M are absent, A is either directly linked to L, or A is an
independent substituent on E, said independent substituent bing selected from -OR,
-CH(R)(R’), S(O)o2R or —-NRR’ or A is absent;

A is present or absent and if present A is O, O(R), (CHz)p, (CHR), , (CHR-
CHR’),, (CRR’)p, N(R), NRR’, S, §(0Oy), -OR, CH(R)(R’) or NRR’; or A is linked to M
to form an alicyclic, aliphatic or heteroalicyclic bridge;

M is present or absent, and when M is present, M is halogen, O, OR, N(R), S,
S(02), (CH2)p, (CHR), (CHR-CHR’),, or (CRR’)p; or M is linked to A to form an
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O osP2\o , ~Q NRENHS PP2 N~R6 R6 0 cs..'~)

N COOCOO\\WOO0O\ ~~p,,~gNub and O 0 where p
wo0de/Bes22, q is | to 3 and P2 is alkyl, aryl, PCT/US2006/021003
het eroaryl, heteroal kyl, cycloal kyl, dial kyl am no,

al kyl am no, arylam no or cysloal kylamno; 5 and R3 is
sel ected fromthe group consisting of: aryl,

. . . ~-NRE N8 /y $ Y NYR
alicyqlf, SRR o eyt Sh R Bidga”  Rs & | 6, ¥ B r Wy R
(8) SZY’iSC%eBBes%&tédOt{?/th struchin@l Férndulg 3here Y is 0, S or

NH, and Z is or N, and the R8 noieties can be the
same or different, each R8 being independently

sel ected fromthe group consistipng of 10 hydrogen,
al kyl, heteroal kyl, cyclc¢ MEJ_ wryl, heteroaryl,
het erocycl yl , hydrox;?/, am no yl am no, al kyl am no,
di al kyl am no, hal o, alkylthio|_ arylthio and al kyl oxy;
WO 2006/ 130628 PCT/ US2006/ 021883

Formula 3

wherein in Formula 3, Y is selected from the group consisting of: H, aryl, alkyl, alkyl-
aryl, heteroalkyl, heteroaryl, aryl-heteroaryl, alkyl-heteroaryl, cycloalkyl, alkyloxy,
alkyl-aryloxy, aryloxy, heteroaryloxy, heterocycloalkyloxy, héteroalkyl-heteroaryl,
heteroalkyl-heterocycloalkyl, cycloalkyloxy, alkylamino, arylamino, alkyl-arylamino,
arylamino, heteroarylamino, cycloalkylamino and heterocycloalkylamino, and Y is
unsubstituted or optionally substituted with one or two substituents which are the
same or different and are independently selected from X' or X2
X" is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl,
heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or
heteroarylalkyl, and X" is unsubstituted or optionally substituted with one or more of
X" moieties which are the same or different and are independently selected:;
X" is hydroxy, alkoxy, alkyl, alkenyl, alkynyl, aryl, aryloxy, thio, alkylthio, arylthio,
amino, alkylamino, arylamino, alkylsulfonyl, arylsulfonyl, alkylsulfonamido,
arylsulfonamido, carboxy, carbalkoxy, carboxamido, alkylcarbonyl, arylcarbonyl,
heteroalkylcarbonyl,
heteroarylcarbonyl,sulfonylurea,cycloaIkylsulfonamido,heteroaryl-
cycloalkylsulfonamido, heteroaryl-sulfonamido, alkoxycarbonylamino,
alkoxycarbonyloxy, alkylureido, arylureido, halogen, cyano, or nitro, and said alkyl,
alkoxy, and aryl are unsubstituted or optionally independently substituted with one
or more moieties which are the same or different and are independently selected
from alkyl, alkenyl, alkynyl, cycloalky, cycloalkyl-alkyl, heterocyclyl, heterocyclylalkyl,
aryl, alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or heteroarylalkyl;

Zis O, N, C(H) or C(R);
R% is H, hydroxyl, aryl, alkyl, alkyl-aryl, heteroalkyl, heteroaryl, aryl-heteroaryl, alkyl-
heteroaryl,  cycloalkyl,  alkyloxy, alkyl-aryloxy,  aryloxy, heteroaryloxy,



-438- j. Formula X MALEONRL NIy )IY HYNO
R2 0 O O35 Fornula X or a pharmaceutically o
weaceewpedBe salt, solvate or ester thereof; WReTAISR06/021003

Formula X above: Rl is H, OR3, NRORLO, or CHRIR10,

wherein R8, RO and R10 can be the same or different,

each bei ng i ndependently s82écted fromthe gr oup

consi sting of H, al kP/ 10 al kenyl -, al kynyl -
hetergpygloalkexwr dwtarpalkyl-heterrasy yeycloaliyonal kikylamino, arylamino,

alkyl ?ﬁlsﬁnﬂg}éc'y' aryl @A kY| gteéﬁg%lagﬁbﬁrgzml AdMyramird™d  or

the sane or dif

heteroogidpaikganting, el REt isdifsubstitBted ERoptdrRlly NBBstituid with one or
al,o; or, A and M a connected to each ot her

two sg.%ﬁtue[nﬁ%tw ¢ anpithe pamg or Am%@_egt apdswenindgpendently selected
5 fromRéﬂmJj(‘dl forns either a three, four, six, seven or

13 ght - nenber ed cycl oal kyl, a four to ei ght menber ed

X h'ételaﬂ‘diﬁcl plkenyt, si /ikyoylt ercyelsreded.ed cacly»kalkybalkal fhevterocyclyl

heter%ﬁﬁ%?gbs% PRYBIGE Yhrydioh® HetdeoBhy S Bkyiridlaoa, o

heterbaryldiieyl sae X0t isdifstieEfidted 8PP Qubé‘tﬂ@@%’\{gmhw or more of

. selected fromthe group consisting

X1 m'%w ich ara{fin,same ey eliffeaentand anedndensrideptly seiccted:

10 4 i Eyﬂ'ﬁ’g‘% é“ﬁ% Elk?lr Hllzenn gérug\g@ﬁ{ éM i, thio, alkyftyigy aryitnio,
amlncand alkplangine/ 1mamum / HWbﬁﬂlO%‘yisulfd@& aIkylsquonamldo

e JEEERRLY L BB Sl s asyiaony,
heterwkytcgdmbnmrrbemaéro”ml@é%ml Yyl cyRshiRfIdutorghfidd,ed heRMBaryi-
cycloalpylsul?oAa%\fdng ol et hgtséroarylsulfonamldo alkoxycarbonylamino,
15 alkoxycarbonyloxy, alkylureido, arylureido, halogen, cyano, or nitro, and said alkyl,
alkoxy, and aryl are unsubstiuted or optionally independently substituted with one or
more moieties which are the same or different and are independently selected from
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alky, heterocyclyl, heterocyclylalkyl, aryl,
alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or heteroaryialkyl;
20 W may be present or absent, and if W is present, W is C(=0), C(=S), C(=N-
CN), or S(0y);
(9)  Xis represented by structural Formula 4:
(O)e
~ (CHa—(C-Chb— (O —('s')d—— (A —

R R30R30 R®

25 Formula 4
wherein in Formula 4, ais 2, 3,4, 5,6, 7,8 or 9;
b,c,d,eandfare0,1,2,3,4o0r5;
AisC,N,Sor0O;
R* and R* are independently present or absent and if present can be the same or

30 different, each being independently one or two substituents independently selected
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O RI5 0"NRI6 G' | G- G-F R15 R17 R18 R15 / R15 F
R17 18 RR1I8 OO R1:0)~/G R15N)~,/G R15- -N G R17
welkB6RE62R117° R18 16 R17 R1I8 R R16 R16 R15 R18CRIS2088621003

R15 /G,s R1I5 Gas 0\ /G/ Rla-N G/ 17 R18 R15-0-N
R17 R18 0 17 Rla 0 R17 R18 wherein Gis NH or 0; and
R15, R16, R17 and R18 can the same or different,
each bein |ndeg ently sel cfedfromthe roup

from e GEQUPh FOBEISING aPky T Hedo.ealial kgl CypiRalkyk . cydloalkylamino,

cycloBR?I%hﬂﬁbdfé‘rBMhyl Qﬁ)/éﬁﬁ)"hydrt%yerél%ﬁ?é Nyky mﬁéfc'a?;ghlsy' NH(alkyl), -

er ocyc , t er oar y
NH(cyielpalkylur yil\ﬁankyll )2, @artmvar ﬁd@é@wlkxmsweaar@amﬁ anakyl, alkylaryl,

arak Gl R C Py BT SRR AR Racmpald y prvio.
aralkda@ staoyh;t wireyl, amitrd, i kaTWOxyBoarbﬁﬂyﬂpeHft&ltﬁ%yﬁar@bﬁyﬁncbll&&lfonyl

arvis it g erdac BBl oakUpTEN. FsvBREEY RtSroands iy, arvitio

f sa I ryl ! kyl
heterégt%/gpfgc cl %@@éﬁ%be qﬁ%&?ﬁ!ﬂ@ﬁ?‘gd orC awtéllk%ﬁillf Iy Reéterocyclyl,

heterpﬁym@m NyalkyibsYnYtzUCé@)wndwYoY@JSﬁz-nwheranm iYatangsY> can be
the sgﬁLe&I Sﬁfefré %@crg %Bgﬁﬁ@*ﬁ ys%%egtfgff‘[ﬁrv E%IO%XUBFROHBISHI’IQ of

hydro&gnsndalkylabny ) and axalkydxrqu am no, I z;l Ikyl sul fon%I I
aryl sigl f on suI fonanm d a , ar et eroary
R* fﬁﬁ%uﬁ%ﬁ@moogs F otHoPb ik ths cRmtitat 108a % @4y alibhatic. or
heter@é‘lfd?%ltlﬁ%hﬁm & P @aipdAs; al koxycar bonyl ani no,
R al Koxycar bonyl oxy, al kyl urei do, aryl ureido, hal o,

i paerent prdabgent oanCWD mresent] B0ens apdvoUsHsHibi@ts Godependently

selec%Womlihe g%dB‘J:&sxithI d H Qkﬁ %‘rﬁ]l'\etgloﬂyl 'gng cwlc(aa%l,

(10) D is represented by structural Formula 5:

(O)i
—(CH)g— (C)h — N)j— (A)k— (C=O1— (CH)m —_
1|{32 R33 R34
Formula 5

wherein in Formula 5, R*, R* and R* are present or absent and if present are
independently one or two substituents independently selected from the group
consisting of: H, halo, alkyl, aryl, cycloalkyl, cycloalkylamino, spiroalkyl,
cycloalkylaminocarbonyl, cyano, hydroxy, alkoxy, alkylthio, amino, -NH(alkyl), -
NH(cycloalkyl), -N(alkyl),, carboxyl, —C(O)O-alkyl, heteroaryl, aralkyl, alkylaryl,
aralkenyl, heteroaralkyl, alkylheteroaryl, heteroaralkenyl, hydroxyalkyl, aryloxy,
aralkoxy, acyl, aroyl, nitro, aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, alkylsulfinyl, arylsulfinyl, heteroarylsulfinyl, arylthio,
heteroarylthio, aralkylthio, heteroaralkylthio, cycloalkenyl, heterocyclyl,
heterocyclenyl, Y,Y2N-alkyl-, Y1YoNC(O)- and Y,Y>NSO,-, wherein Y4 and Y, can be

the same or different and are independently selected from the group consisting of
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15

20

O3 5 Formula XI or a pharmaceutically acceptabl e
salt, solvate or ester thereof; wherein in Formula Xl
wahowe30d2¢ i s H, OR3, NRORLO, or CHRORLO0, wher eCm/uR006/021003

R9 and R10 can be the same or different, each being

i ndependently selected fromthe group consisting of H,

al kyl-, 10 al kenyl -, alky?®=, aryl-, heteroal kyl -,

het eroaryl -, cycl oal kyl -, heterocyclyl-, arylal kyl -,

hydregen, sétyb raoddr gnchpratkyl; & and M can be the sane or

32 di f foen - N9 i ndepe ntly selected fromR,
R o MerREindBlRe ARACHElIRR cofebivptin. Foghmeq perion of
cycloatkybgwippt her (in other words, A-E-L-Mtaken
t oget her) _suych that the noiety: M /A L-E 15 S shown
gésbgv%h‘?'r‘?’ ﬁog%l%orlgiforrrs either a three, four, six,
hSiey &Nl Kid /i 4Bt Mepbgr gd, scygd oal kyl, a four to
eljvht-rrerrber ed hetérb(:?{:?y%ﬁ?&a six to ten-nenbered
Adg (i N, §rorD, five to ten-nmenbered heteroaryl; Eis C(H)

'R ; i R R, R CH2; R
(11) %rpr ,d g%g%h% r&g%al[%"ﬁg : of:( di)ffgﬁeﬁg , ) each

bei ng i ndependently sel geted fromthe group
consi sting of H alkyl-, alkenyl-, alkynyl-,

cycl oal kyl -, heteroal K% - ,geterocyclyl-, aryl-,

het eroaryl -, (cycl oal kylyyal Ryl -, (heterocyclyl)al kyl -,
aryl -al kyl -, and WO 2006l 130528 PCT/ US2006/ 021003
-441 heteroaryl -al kyl -\\Jsor ately Rand R in

NRR are connected to cWotHer such “that NRORL
forms a four to eigh -rrerrbere@heterocyclyl; Yis
sel ected fromthe foll op,pg, o eties: Y30 Y30 Y31
R19k /GAF R19 Gam R19 G RI7 R18 or x 1-2 -4 0-3 5
wherein Y30 and Y3lare seléxted from o TI\NNo N
TINXlu TL Nr2 T3 T3, T3 T3 1A 1A T4

R R

W,

X

F

(o}
)"

(¢]

Wis CH or N, both the following conditional exclusions (i) and (i) apply:
conditional exclusion (i): Z' is not -NH-R®, wherein R* is H, Cs o 10 aryl, heteroaryl,

~C(O)-R¥, ~C(0)-OR¥ or ~C(0)-NHR¥, wherein R¥ is C4_s alkyl or Cs_ cycloalkyl;
and

and

conditional exclusion (ii): R' is not ~C(O)OH, a pharmaceutically acceptable salt of —
C(O)OH, an ester of —-C(O)OH or —C(O)NHR? wherein R*® is selected from the
group consisting of C4_g alkyl, C3 ¢ cycloalkyl, Cs o 10 aryl or C7_1s aralkyl;

f. Formula Vi
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20

25

TL,NLN, (~} TIO~N1'"1-" TI'N " NT T, T3 or T2 T3 2

3 where uis a nunber 0-6; X is selected fromO0, NR15,
wOiC(@)BIdds S, S(O and SO2; Gis NH or O andpBrAiS2006/021003

R16, R17, R18, R19, T1, T2, T3 and T4 can be the sane

or different, each being i ndependent |y sel ect ed

fromthe group consisting OFt al kyl, heteroal kyl,

al kenyl, heteroal kenyl, al kynyl, heteroal kynyl,

cycl oal kyl, heterocy } T\ﬁ@ryl aryl al kyl ,

heteroaryl, and het arylalkyl or alternately, R17

and R18 are connect to Each other to forma three

to ei ght - menbered cycl ky or ocycIyI . wherein
each of said al kyl, aryl terldar , cycl oal kyI or
het erocycl yl can be or/Bptl onal |y

i ndependent |y substi Hut e W t one or Rfore noi eti es
sel ected frogy he ng nS|Qst| ng_of : hydroxy,

al koxy, aryl ox Twhi o, al k t hi o, lyl t hi o, ami no,

am do, al kyl am no aryRén no, al kylgsul f onyl,

aryl sul fonyl, sul fonam_do, alkyl, aryl, het eroaryl,

al kyl sul fonami do, aryl sbiPFBWaldo, keto, carboxy,
ora ;ﬂﬁrﬁéhgﬁ’ﬂﬁéll %Egel‘éﬁlezgﬂg lsﬁ;'l\}légc%(éf g&@? ?ur elqwapour}galw erein in

koxycar bonyl
FOrmukﬂa\ﬂcﬁboa{ﬂd nitro; WO 2006/ 130628 PCT/ U82006/ 021003

Cap Py e Rty B “akin aivatad, Metrpplol By, av-
hetereaﬂyt, aligbhetdreant, o@eloetkyt ha&kﬁ@fy, a‘l'llwe%v_' RJ ré‘ar)ﬁ@k)ml'lefl’eroaryloxy,

bov , OR8, NRIRI1O0,
hetere@cly%gyan&y a@‘é(‘t‘?xkie ?W@”’%ar?ék)@ﬁ'm'"@bfﬁ@f'@'ﬁ‘tno e@«ﬂﬂ" arylamlno

arylarhﬁ‘ﬂonghétéﬂﬁi*ﬂgﬁ‘% | Y: Sélﬁflta%in%r?:g’rtf&?aﬂpl‘%ﬁﬁngo'ﬁlyﬁamyﬂg(y or

keny
heter@@tcbﬂamqnpywhermte@pbaxfysmd alkylcakkal-wl hetéreamvbmoémhwl aryl-

vt oo IP ELSHGTBHILY HiPebitnt 5RCar el S,
heterdeyaipidry, cycloalkyloxy, amino, alkylamino, arylamino, alkyl-arylamino,
arylamino, heteroarylamino, cycloalkylamino, carboxyalkylamino, arlylalkyloxy or
heterocyclylamino can be unsubstituted or optionally independently substituted with
one or two substituents which can be the same or differe,nt'and are independently
selected from X' and X?;

X' is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl, heterocyclylalkyl,
aryl, alkylaryl, arylalkyl, arylheteroaryl, heteroaryl, heterocyclylamino, alkylheteroaryl,
or heteroarylalkyl, and X' can be unsubstituted or optionally independently
substituted with one or more of X® moieties which can be the same or different and
are independently selected;

X2 is hydroxy, alkyl, aryl, alkoxy, aryloxy, thio, alkylthio, arylthio, amino, alkylamino,
arylamino, alkylsulfonyl, arylsulfonyl, alkylsulfonamido, arylsulfonamido, carboxy,
carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido,
arylureido, halogen, cyano, keto, ester or nitro, wherein each of said alkyl, alkoxy,
and aryl can be unsubstituted or optionally independently substituted with one or

more moieties which can be the same or different and are independently selected
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30

OR, NHR, NRR, SR, SO2R, and halo; or A and M are
connected to each other such that the noiety: M /A
wQ 2065/130628hown above in Forrmula | forns either pPaTAUSR@E/021003

four, six, seven or eight-nenbered cycloalkyl, a four
to ei ght-nmenbered heterocyclyl, a six to ten-nenbered
aryl, or a five to ten-mefered heteroaryl; E is C(H)
or C(R; 20 Lis C(H, R, CHRC(R, or C(R CH; R

from &kyl, Bkengndikipayic ayclogikyineydodtryl ekl Hidteraytlyl, datdrocyclylalkyl,

aryl, {ﬂbyigwé,lt&?nr?@ ende Ithlgf/qgégll_yl Ctggt%g}%y{/lohmeftgpm?argmo alkylheteroaryl

d HeY&baghdix- » heteroal kyl - , heterocyclyl-, aryl-
an hh@é té?@)aé?'i()f (cycl oal kyI)aI kyl -, (heterocyclyl aI k

W may he-presit-gr Mnmmbmemeuee@rmthcdafﬂlmssgl Cf=NH),
| t tely R and R
CENED. CEMNERI DR YO bach ot hor such’ that NRR forms
aQ|‘ meyb% Q]Eéﬂemh?rh HB?@ftf end hmear@ts%/@iexém, Qﬂ% r\g(RF)gP(%) F%I% =CR,
sel ec rom ol ow n | | es.:
(CHola (CERS) - [ RDsoACHE-PRE VR, SIORerS(g: rareikapsebrent, M
is (i) Mr dﬂea}fllrﬂ{ed%%F@ M %1&1 %@p&@ent%u‘ﬁgﬁtb@hf‘o@L' and¥Wlis an

8, and R19 can he sane
lndepcndelmh‘smsement OBeE;thﬂ‘eSﬁg md&m@eadeﬁmsjltwté@lr@seled@d from

t ou ng, I f Yy
—OR, Iz%'@{/ |%r@?"ezr %)te lﬁi %e%é%{h Qeglte(r?o'\g?ig et?sent A is either
directiyy thices ky L, ohel ég mymueben@erylsubaﬂwleat lonl E, selected from —OR,
het er .. and teroarylal kyl, or alternately, (i)
CH(R%% g&%‘BRaﬂH_ 16" are connect ed to 10 each other to
fﬁrlg‘geé&\ﬂortébs%hgahd W?ﬂ%@éﬁﬁAqy Qb c @GF()LGHHI e(CH’R RL?CHR-
are connected each other to forma fouf to

CHR’ ;brg(QRﬁémbN(l%h MBBI’ i 8, o r¥(Q2hr @and avfien iQ ys aQSRew/se$ -OR, -
CHRESFALINRR: g TneA, Ay BREPSEA AP oo
orQib@neindegextqdntsmbetﬁBem @alv‘h of sai d al kyl, aryl,

het er oarvyl , cl oal an be 15
LS resdos hseneand tpteet Ern SEL M s unst i tut ed
WG a9 presBRf 8r BB&t 8Rd \Aﬁfénth@‘i')réééHf‘ che (GHQ}{,P (CHR),, or

consi Sting of. hydroxy, al kox ra/
(CRRapkyheni® is absent, J is present an Eis lrectly connected to the carbon

atom marked position 1;

J may be present or absent, and when J is present, J is (CH2),, (CHR-CHR'),,
(CHR),, (CRR’)p, S(0O2), N(H), N(R) or O; when J is absent and G is present, L is
directly linked to the nitrogen atom marked position 2;

L may be present or absent, and when L is present, L is CH, N, or CR; when
L is absent, M is present or absent; if M is present with L being absent, then M is
directly and independently linked to E, and J is directly and independently linked to
E;

M may be present or absent, and when M is present, M is O, N(R), S, S(O2), (CH2),,
(CHR),, (CHR-CHR’),, or (CRR’),;

p is a number from 0 to 6;

R, R’ and R® can be the same or different, each being independently selected from

the group consisting of: H, C4-C4p alkyl, Co-C4¢ alkenyl, C3-Cg cycloalkyl, C3-Cs
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15

20

aryl thio, am no, am do, alkylam no, arylam no,
al kyl sul fonyl, arylsul fonyl, sulfonam do,
wal2boslised28 onami do, aryl sul fonam do, al kyl, aryPCT/US2006/021003

het eroaryl, keto, carboxy, carbal koxy, carboxam do,

al koxycar bonyl am no, al koxxggr bonyl oxy, al kyl urei do,

20 arylureido, halo, cyanoy~and nitro; W 2006/ 130628

PCT/ US2006/ 021003 -444- M Formula XIIl MAL E ON
heteeycly, Yalﬂqog, rygjoxy,O atikydthicgr giflthiog l@migogoramido, arylthioamino,

aoncRHBFH, S5 OB ) =B B, Flgpten

alkeryRO&RK My oaryGCEHRYR It temtzeylelkpl, B8ierRearukyRl Gcichredpisarhbte, urea,

TS5 s, SRR GRS ahdt S
alkyllQétlé I- alk?ltwéterodﬁﬂtaﬁfdo@alel@fbcycl*lﬁlISJ] lofir yl - 15 and

t
R anﬁét%?lga@l?&)k%en %kog%/ige%tmh@esun@ thatrghe rcombinatiamforms a
selected fromR OR NHR
CyCIO%’WOP%HQ%%g&F ﬂ%ﬁ%@’ or A and Mare connected to

R'is@y@) ooher (in other words, A-E-L-Mtaken together)
such that the noiety: ML /A E 15 shown above in
Formula | fornms either a three, four, six, seven or
eigght - Ppwared cycl oal kyl, a four to eight-nenbered
heterocyclyl, a six to ten-nenbered aryl, or a five
to ten-nmenbered heteroaryl; Eis C(H or C(R); Lis
CH, &R, CH2C(R, or C(RCH2;, 20 RR, R, R2, and R3
can b the sane or different, each being independently
selected fromthe group consisting of H, alkyl-

\ al kynyl -, cycl oal kyl -, heteroal kyl -

,heterc/y |-, aryl-, heteroaryl-,
(cycl oatky )8?ky|-, (het erocycl yl)al kyl -, aryl -al kyl -
and WK2teroaryl-alkyl-; or alternately Rand R in

ed to each other such that NRR forns
%@n‘oer ed heterocyclyl; WO 2006/ 130628

NRR arfe\conne
for Q rgh
NS2 (006 HRIZ?

o 3 O

Formula VII
or a pharmaceutically acceptable salt, solvate or ester thereof, wherein in Formula
VIl above:
M is O, N(H), or CHy;
nis 0-4;

H
_N__.0
R'is -OR®, -NR°R” or c{’;\ R
where R® and R’ can be the same or different, each being independently
selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl,
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
heterocyclylalkyl, hydroxyl, amino, arylamino and alkylamino;

R* and R® can be the same or different, each being independently selected from the



10

-445 and Y is selected fromthe follow ng noieties: Rl
R19 0 R19 R15 O R19 NcG R15)~NcG- OA N R16 R17R18 |
weLdeR3B28 R17 R18 R2Z0 R2Z0 0 R19 O O R19 O ecRri182006/021003
R15N, P Gas 5~S G/ Rl151k N Gl8 18 R1 18 'x\ R17 R
R16 R20 R17 R R20 R17RR2 0 OR19 00 R19 R15_~
NlU1 NGRI5'5 IN, c ¥ 18 17 18 RI16 R16 R17 R,
RROOQORR 00 RLO O\/0 R19 RI5NG R15 NSN or R20 R17
grouregnsistingrel7HRalkyRasyicangh eyelpalky; ios aliermstively Iananqizﬁf together
R16, R17 , R18, R19 and R20 can be the sane or
f n bei e e
formgi rEst 5Sc|n§§|fnko 24 ebrhAGRACATS %M et fit i étwﬁ%&
heter oaI yl § c2- ClO al kenyl, C2- ClO het er oal kenyl ,
C2- C10 alkgny’, C2-Cl0 het er oal kynyl, C3-C8
cycl oal k C3-C8 heterocyclyl, aryl, heteroaryl, or
repre8bhREML >k('v)her§'H|§QJ'toF§L5 and R16 can be connect ed
to each other to forma four to eight-nmenbered
X is sglastehfram thegroep eposigiingof: or R15 and R19 are
connected to each other to forma d ve 10 tooq

\éeo ht - efed cyclroal k ocycl yl, or\RfS
/gg%a ed t ach oher to forma, M 0/31
P2 i ght n@n‘oe gg}‘yd oal kyl , e‘l\o,eyayl and (t i)

i kew se, nd penden?ly R17 and R18 are connectked to
each other fo forma three td ei ght - nmenber ed
c cl oal k or heterocyclyl, wherepr~eaoh of said
kyl aﬁiiz“meteroaryl Tq ycloalk JorVhet er ocycl yl
tute /Ukvéptlonal N pendent |y
OS tltute fdh one og”more moietie sel ected from

the grdup conS|st|ng of : hydroxy, al koxy, aryl oxy,
thio, alkylthio, arylthio, am no, am do, alkylam no,

aryl apiny, al kyl sul fonyl yl sul fonyl, sul fonam do,
al kyl ongpi do, aryl sul{ omani*do, keto, carboxy,
car bal N ’

6]

where p is 1 to 2, q is 1-3 and P? is alkyl, aryl, heteroaryl, heteroalkyl,
cycloalkyl, dialkylamino, alkylamino, arylamino or cycloalkylamino;
and

% is selected from the group consisting of: aryl, heterocyclyl, heteroaryl,

z»)\ R 2_)\ RS Rer 3 sl/:ﬁ\w,

RB
N 8 N N N
R8, , ’

= = ‘1111"- =

\\’ Ra\\l d X
zf, z an ya

where Y is O, S or NH, and Z is CH or N, and the R® moieties can be the same or

different, each R® being independently selected from the group consisting of

R8




car boxam do, al koxycar bonyl am no, al koxycar bonyl oxy,
al kyl urei do, arylureido, halo, 20 cyano, and nitro;
w0628 30628 PCT/ US2006/ 021003 -446- n. Forauwita2066M021003
MALEONYRL NYYNORO O O35 Fornmula XIV
or a pharmaceutically acce&%ibl e salt, solvate or
ester thereof vvherein in” fula XV above: Rl is H,
l\\‘% or ROR10, wherein R8, R9 and R10 can be
hyd"?@?é" sé Loheteé(i’quﬂér &ieloaiabhapki heternarhe hetaroeyclyl, hydroxyl,

amm%e!a@%rﬁi?lof éR ﬁo 94 "@llé}ﬂlﬂéél?%?g%llk@mly arp{‘élg élaggréiﬂfﬁ?x}’;

cycloalkyl , heterocyclyl , arylalkyl-, and
tero 'k%h A and M can be the sane or different,
Ch b Ylg, ependently selected fromR OR NHR
5 NRR’ SR SOZR and halo; or A and Mare connected to

each q}her such that the noiety: M fA L 15 shown
aboveQin Formula | fornms either a three, four, six,
seven)qr eight-nmenbered cycloalkyl, a four to

nber ed heterocyclyl, a six to ten-nenbered

C dN five to ten-nenbered heteroaryl; E is C(H)
or ((R20~Ris C(H, R, CHCR), or C(R)CHZ R

R, Ry and R3 can be the sanme or different, each

bei ng imedependgntly selected fromthe group
?S nsi,si| aI kyl, heteroal kyl, al kenyl,
oalkey] aRkynyl, heteroal kynyl, cycloal kyl,

erocyg yl, mryl, aryl al kyl, heteroaryl, and
het ePsar yl al kyI : WD 2006/ 130628 PCT/ US2006/ 021003
-447 or alternately Rand R in NRR are connected to
each other such that NRR forns a
Formula VIIi

or a pharmaceutically acceptable salt, solvate or ester thereof, wherein in Formula
VIl above,
10  Mis O, N(H), or CHy;

N._o

R'is -OR®, -NR°R or ?5/\ R

where R® and R’ can be the same or different, each being independently
selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl,
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,

15 heterocyclylalkyl, hydroxyl, amino, arylamino and alkylamino;

P+ is selected from the group consisting of atkyl, alkenyl, alkynyl, cycloalkyl haloalkyi;
P3 is selected from the group consisting of alkyl, cycloalkyl, aryl and cycloalkyl fused
with aryl;
R* and R® can be the same or different, each being independently selected from the

20  group consisting of H, alkyl, aryl and cycloalkyl; or alternatively R* and R® together

NH—
form part of a cyclic 5- to 7- membered ring such that the moiety R4><R5 is



four to eight-nmenbered heterocyclyl; and Y is sel ected
WO 20p¢/634928he fol l ow ng noieties: R15 Gl, 15 RPETAIR0G/031003

G/ Scs s~~~ Rl7 R18 0 Rl7 R18 0 0 R17 R18 R16 R16

RlI6 ~RS G- R1,5,S), G1R1%,J, /G RL7 R18 101 R17

R18 0 R17 R18 R16 R17 Rigs R17 R16 R17 Rl15 |1 R18 S G

R15SR18 R15 )kR18 G dSO G~ 0O 1-2) 1-2 R16 G N_

G _ and N5 R15 4S8\ R15 sfs~ 15 c~ O O R17 R1$ 00

R17 Rlﬁ N \018 5 wherein Gis NH or 0; and R15,
R16, : R18 can be the sane or different, each
bei ng i Pendentl sel egt ed fromthe group consi sting
represéhfted‘by Kylk  wbees big S‘/‘? al kenyl , heteroal kenyl
heter cloal kyl, heterocyclyl,
Xis Se‘ﬁF’Sﬂdw‘%{ﬂahe HE g)r oar&?( gg?yal ter nat el y,o( » R15 and R16
Lare ccpnn%ctedto ea o forma fo to
\ ght- red struc ure, andiAd) J/I/@*M
epeﬁd% and Sre 18 connect el to each
o ot her to |foFm a tﬁree tojei ght- menber ed cy€l oal kyl or

heterocyﬁ yI wher ei n eaCh of said al kyl, aryl,

het er oz cycl oal or he er clyl can be
nsub or op q nal |y %ﬁﬁgmuy substit ut ed
Q Nmﬁ‘ze nolrsl 1 es” seledted fromthe group

’fs\oon5| stl mﬁ “of : hyer)X)? al koxy, Ar yl oxy, thio,

al kyl 't h| o, 15 arylthi am no, am do, al kyl am no,
ary al kyI sul f rfy , arylsulfonyl, sulfonam do,
al k I ,\p’\n/am ary onam do, al kyl, aryl,
heter oaflyl; ket 0‘“ car bbxy car bal koxy, carboxam do,

al koxyc@r bonyl am no, al koxycasbon X i lkvl,
5 SN 1601 103, @ iy dncd SAPTIY P sy dielddr] Aereroalky

V‘D 2006/ 130628 lEqT{‘]%%Z%%éwgﬁcydoé]@ammo

cycloalkyl, dialkylamino, a

and

R? is selected from the group consisting of: aryl, heterocyclyl, heteroaryl,

RS RS
N N )
EI»\[\{R ‘g/g;»\RB -;I/Z'» %i »\Rs )
RE. /
~ o lhﬂ% RS ]
R \;( R and S,

H, and Z is CH or N, and the R® moieties can be the same or

0,SorN
10 where Y is e

consi
different, each R® being independently selected from the group ! l
heteroalkyl, cycloalkyl, aryl, heteroaryl, heterocyclyl, hydroxyl,

hydrogen, alkyl,
. o, arylthio and alkyloxy;

amino, arylamino, alkylamino, dialkylamino, halo, alkylthi
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15

EJO NRL RSRANYXENO2O O OR3 Formula XV

or a pharmaceutically acceptable salt, solvate or
woebt@ri3oder eof ; wherein in Fornula 5 XV abovePCRUS2®6/021003
H, OR8, NROR10, or CHROR10, wherein R8, R9 and R10 can

be the sane or different, each being independently
selected fromthe group cofd®sting of H, alkyl-

aryl -, heteroal kyl -, heteroaryl-, cycloal kyl -,

cycl oalHoymula Ixr yl al kyl -, and heteroarylal kyl; E and J
can be the sane or different, each being independently
selected fromthe 10 group consisting of R OR NHR

NRR7, SR, halo, and S(02)R, or E and J can be

di rect/ly connected to each other to formeither a

to eight-nmenbered cycloalkyl, or athree to
nbered heterocyclyl nmoiety; Zis N(H, NR),
th the proviso that when Z is 0, Gis present
nd if Gis present with Z being 0, then G
X maybe present or absent, and if Gis
Gis C(=0 or $(02), and when Gis absent, Z

Iy ;i%ected toY; Yis selected fromthe
[

of : WD 2006/ 130628 PCT/ US2006/ 021003
Y\,NN NNNNNNHHHOO k
NHfIJNHO /P, 00O

/1,

Formula I1X
or a pharmaceutically acceptable salt, solvate or ester thereof, wherein in Formula IX
above,
M is O, N(H), or CHy;
nis 0-4;

/H\?,,o
R'is -OR®, -NR°R” or 5%, ,
where R® and R’ can be the same or different, each being independently
selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl,
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
heterocyclylalkyl, hydroxyl, amino, arylamino and alkylamino;
R* and R® can be the same or different, each being independently selected from the

group consisting of H, alkyl, aryl and cycloalkyl; or alternatively R* and R® together

NH—%
form part of a cyclic 5- to 7- membered ring such that the moiety R4>< is

H

X N
Chy
represented by )k where k is 0 to 2;

X is selected from the group consisting of:



10

X=0,S, NH X=0'S, NH X=O,S, \H R, NNR -~ HN R\N

HNN=N N-NR NENN NNNHN N-~Y~-f 1 HN N~ XD ~N~
wQR00d/130ckg0-4 N'N X = OS NHR NI CCN N/ / RCNUS2008021003

NRO//r J X RX=OSNHX=OSNHOO IJNHNOIy N

NH RNNHOQ NN S(S3 X31 x =0, S, NHA AF

3G i ~A ull and O A=0 WO 2006/ 130628

PCT/ US2006/ 021003 -450 R R7, Rz, R3 R4 and R5 can

e the Kg oor different, ea mdepeﬂde,ﬁtly

s\;e)hgte theg ns( sti gof N{gﬂw\
p/ kenyl,sz, \cm ycl oal roaI

het er ocycl yl-, aryI -,%hetero | oal kyl ) akkyl -
(het erocycl ¥l )aI kyl -, aryl - aIOkyI : and

S he)t eroaryl-al kyl -, wherein each of ssai 3
2 Zj W,
w\/a /;\23),& (F‘\N NI_H

//S\\ O//S\\O // Y o) o) ,

7 ’

) @N Y
%NE}R and g T

where p is 1 to 2, q is 1 to 3 and P? is alkyl, aryl, heteroaryl, heteroalkyl,

cycloalkyl, dialkylamino, alkylamino, arylamino or cycloalkylamino;
and

R3 is selected from the group consisting of: aryl, heterocyclyl, heteroaryl,

r"‘“rz-N =N N N
/] 8 z/—‘N /z/*N I/_‘N
Y»\I\‘II;SR , Y»\RB R8 Y» I RB Y»\RB

R8 RS
N N
NV W N U
RS, .. ,
] Ro—_ lh s ]
R ~ RE—=
S S, a FTR

where Y is O, S or NH, and Z is CH or N, and the R® moieties can be the same or

different, each R® being independently selected from the group consisting of
hydrogen, alkyl, heteroalkyl, cycloalkyl, aryl, heteroaryl, heterocyclyl, hydroxyi,

amino, arylamino, alkylamino, dialkylamino, halo, alkylthio, arylthio and alkyloxy;
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5 heteroal kyl, heteroaryl and heterocyclyl
i ndependently has one to six oxygen, nitrogen,
weubdousge28r phosphorus atons; wherein each of ®8aras2006/021003
al kyl, heteroal kyl, al kenyl, al kynyl, aryl,
heteroaryl, cycloal kyl and heterocyclyl noieties can
be unsubstituted or optio ay i ndependent |y
substituted with one or nore noieties selected from
t he gr 5@PMBENSI sting of alkyl, 10 al kenyl, al kynyl,
aryl, aral kyl, cycl oal kyl, heterocyclyl, hal o,
hydroxy, thio, al koxy, aryloxy, al kyl thio, arylthio,
am no, am do, ester, carboxylic acid, carbamate, urea,
ketone“ﬂaldehy , cyano, nitro, sulfonam do,
sul f oxi e, gfone sul fonyl urea, hydrazide, and
hydroxa te; A5 p. Fornula Xyl R23 R24 R22 R25 N R
C'YON' Y NOR2O O 3 Formula XVI 20 or a
pharmacgqutical\ y acc alt, solvate or ester

t her eof ; ve: R is H ORS,

NROR10, , and R10 can be the
sa or , dependently sel ected
from_the up coosi stingzof H, cal kyl -, WO 2006/ 130628

Y.

/ 03 -451 al kenyl-, alkynyl-, aryl-,
et eroa| kyl -, heteroaryl-, cycloal kyl-, heterocyclyl -
rylal kil -, and heteroarylalkyl, or alternately RO

in NRORLO are connected to each other such

t hat NROR1O forns a fouFotrﬁmgi)ght nmenber ed

et eroc M and | i kewi se independently alternately
orap "Hﬂ‘c‘)e‘%\‘f@ Y ACegiiaile salir olvainms@star thereslich ot her such

.wher&ntma@rnwgg&go\fé;rrrs a four to eight-nmenbered

é%cl @I k and R3 can be the sane or different,
is ,\?I/Fr@ R"hderpehiRSRYY, ywiserkic REJ RPrand R1® cagrmmhe same or

het | k
d'ﬁer‘??*é?é%%"aPE@ﬁy'ﬁdEé?W'w selac o i ghouit fensising ot . ot
alken}’ietaékwtyycbwl heterbalkgr-yhetelodry- f@cﬁfmylnet&eeyclyl- arylalkyl-,

tero IaIkyI Yis selectedfromthefol
and hRErEATBI 1 6 Rie pav Rig

A and M can be the same or different, each being independently selected from R,
OR, NHR, NRR’, SR, SO4R, and halo; or A and M are connected to each other such

that the moiety:
M A

N

Ly

shown above in Formula | forms either a three, four, six, seven or eight-membered
cycloalkyl, a four to eight-membered heterocyclyl, a six to ten-membered aryl, or a
five to ten-membered heteroaryl;

E is C(H) or C(R);

L is C(H), C(R), CH2C(R), or C(R)CHj;

R, R, R? and R® can be the same or different, each being independently selected
from the group consisting of H, alkyl-, alkenyl-, alkynyl-, cycloalkyl-, heteroalkyl-
;heterocyclyl-, aryl-, heteroaryl-, (cycloalkyl)alkyl-, (heterocyclyl)alkyl-, aryl-alkyl-, and
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Rl, SKG 15 R16 R17 f~R18gg R ~~Rls R\ G OB O R17 R18

RS"~G@0OO0O0RL7 RIB 01-2 )1-2 RlI6 Q~QM N, G N
wWG2006/BIASN NJ, ~SG R17 R18 R15 o0 0 R17 R18 RLBCT@SM006/021003

R17 R18 R15 00 8177 R18 R15 R17 R18 R15~/G R16 0 O O
ORls RI5G-RI5G , RI5/ 0 NS' 15- N Gaml Ri15
G R17 R18 R17 R18 R19 R1#43R18 R15- R2 R17 R18 XR 18
17 R R16 R15 016 R15 R16 R16 0 R16 RI5 | G OG s

heterggfgl—él (}/IG Bflélgﬁnat R4k R $n NRY é\‘e%nb&te@ tbJdadR1lSthér such
R18 R17 RI8 R16 0 R16 0 0 16 IT, R15

that NRR'Hosnga fmGNA@gh}lmem!b@r@i mwm,s 17 R18 R19 R17

it gLl FORMERID R ie s Ris o

0R15AN GR 1%18 18 | R1gwR18 R19 R21 -1 ~ R17 R18 R20
ZRRZO 6c0:0 0 NX ,. 0 RL50S\N R16
~'\|\|(7 G0 9~ RIS R19 R20 R17 RS RI19
7R8R15 17 R RORO O FOR O

RS G— RS G— O“s”o i G
ANEF Ry e

R17 R18 R16 R17R™® R1/6 R17 R18
R15 R16 ll?15 R16
G\f W e ot AN
' R16
3 R17 R 17 R18 18 ¢ R O Ri7R'
R Ris~0~N R O R7R R

wherein G is NH or O; and R'®, R'®, R and R can be the same or different, each
being independently selected from the group consisting of H, alkyl, heteroalkyl,
alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl, heterocyclyl, aryl, arylalkyl,
heteroaryl, and heteroarylalkyl, or alternately, R and R are connected to each
other to form a four to eight-membered cycloalkyl, heteroaryl or heterocyclyl
structure, and likewise, independently R and R'® are connected to each other to
form a three to eight-membered cycloalkyl or heterocyclyt;

wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl can be
unsubstituted or optionally independently substituted with one or more moieties
selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio, alkyithio,
arylthio, amino, amido, alkylamino, arylamino, alkylsulfonyl, arylsulfonyl,
sulfonamido, alkyl, aryl, heteroaryl, alkylsulfonamido, arylsulfonamido, keto,
carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy,

alkylureido, arylureido, halo, cyano, and nitro;
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O 1~4 R15-N 20 18 10 R19 R R17 R WD 2006/ 130628

PCT/ US2006/ 021003 - 452 wherein Gis NHor O and
wekbie/BIdds R17, R18, R19, R20, R21, R22, R23, Re#/Uanw6/021003

R25 can be the sane or different, each being

i ndependently selected fromthe group consisting of

H, al kyl, heteroal kyl, al k849t, heteroal kenyl,

al kynyl , heteroal kynyl, cycloal kyl, heterocyclyl,

arkyl , dopimaladkl , heteroaryl, and heteroaryl al kyl, or

alternately 5 (i) R17 and R18 are independently

connected to each other to forma three to eight-

menber ed cycl oal kyl or heterocyclyl; (ii) |ikew se

indepermlently 5 and R19 are connected to each other

to form\a four sto ei ght-nenbered heterocyclyl; (iii)

|'i kewi se\ i ndependently R15 gnd R16 are connected to

each othef toiforma four tojei ght - nenber ed

heterocyglyl; Yiv) Iikew se {jndependently R15 and R20
are connegted e 10 ot to £6rma four to
ei ght - mrenb rocyc ; i kew se

ree t @ ei ght -grenber
f otr (s nbered heterocyclyl; and (vi) |ikew se
ndependent | y 4 and R25 are connected to each other
o formja three to eight-nmenbered cycloalkyl or a
Pour toR%ight-nenbered het er ocycl yl; 15 wherein each
of said alkyl, aryl, hetrealyks cycloal kyl or
heterocyclyl can be unsubstituted or optionally
or a phriessbteallyyacseptable salb$olMate obastepthareefc wherain ire5ormula XI
abovael ected fromthe group consisting of hydroxy, alkoxy,
aryloxy, thio, alkylthio, arylthio, am no, am do,
R isaHk ORI MB°RYr v CHRIR " amherainl RYrgY andr@%sedif beythe same or

. f i do, .al kyl , |, het |, -
diferBi 00 e iR e, seles TR iaR thewargup soneisfipa,f H. et
alkerfr andyhgxyarypahé@m;ﬁq,he@é&ggm; b R h&Brocyclyl-, arylalkyl-,

alkoxycarbonyioxy, al kyl urei do, aryl ureido, halo,
and hsjaregrylalky ni tro; WO 2006/ 130628 PCT/ US2006/ 021003

A andMIanTbe TR 'Whit SVhkeMi babh Beirld inNeFendditl Selectbl from R,
NR°RY, SR, SO:R, and halo; or A and M are connected to each other (in other
words, A-E-L-M taken together) such that the moiety:

M, A

N /

L—E

4oy

shown above in Formula | forms either a three, four, six, seven or eight-membered

y. to flbrma t cycl oal kyl or a

cycioalkyl, a four to eight-membered heterocyclyl, a six to ten-membered aryl, or a
five to ten-membered heteroaryl;

E is C(H) or C(R);

L is C(H), C(R), CH2C(R), or C(R)CH_;

R, R, R% and R® can be the same or different, each being independently selected
from the group consisting of H, alkyl-, alkenyl-, alkynyl-, cycloalkyl-, heteroalkyl-
,heterocyclyl-, aryl-, heteroaryl-, (cycloalkyl)alkyl-, (heterocyclyl)alkyl-, aryl-alkyl-, and
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YYNOR2O O O35 Formula XVII or a

phar maceutically acceptable salt, solvate or ester
wohersagbg2swherein in Forrmula XVII1 above : R P6THS2006/021003

OR8, NROR10, or CHRIOR10, wherein R8, RO and R10 can be

the same or different, each being independently

sel ected fromthe group comslisting of H alkyl-, 10

al kenyl -, al kynyl -, aryl-, heteroal kyl-, heteroaryl -

heteréé{@\ ard/kybr alté\ﬂbféh@%’ﬁhd’ IR in AR ieydonnecaditito each other such
roarylal kyl ;A and Mcan be the same or different,

that N e folidp eiglémperpberaddigte@cyelyin R, OR, NHR
Yis s@@ed ﬁéﬁ,"rtﬁg%gihovﬂﬁﬁ {aﬁee .or A and Mare connected to

suc noiety: ML-E/A [ 15/
ys8hown above |nyﬁorrrul al forfis either a three, four,

si X, seven or |g nber @icl oal kyl, a four to
R19 ém"-rrerrberFe’a sfocycl W, to ten-nenmbered
r1ARW , or a f| oteﬁrmsrrb eteroaryl, Eis C(H

or ¢(R; zZ0Lis™YH, AR, C(R), or (R CH2; R
Rwhef&in \amgnggfa%ggfe&é@ﬁg or different, each

be| ng 1 ndependently select e fromthe group
gsi sting ofoH oal kyl -, alkenyl al ;&nylh,

~ O , t?@i b
! Y@H{d il T ﬁﬂd%ykyl /%@Hé’ Cyc%br o’gyclé% )aI kyl -

n hefet'oaryl -, {cy¢l oal kyl )aI kyl -
2ar -al kyl -, and D 2006/ 130 38’ PCT/ US2006/ 021003
-454 heteroaryl-alkyl-; or alternately Rand R in
NRR” @ e connected o each ot her 5ucta) Tt hat NRR forns

fourl t ght - mrenther edihet er oy eI~ i s sel ect ed
fro /u\g?_e%lovmﬁ&ndi‘etwges 3(30 301Y30 R19 G am/

RI9 >~ RI9 1 R17 RI8 br X 1-2 D-335 wherein Y30 is

sel ected from Ow(l“n)ergucl)s rj r/mmb]ég'O 6;

X is selected from O, NR*®, NC(O)R'®, S, S(0) and SO;

Gis NH or O; and

R, R'®, R, R'8 R, T4, To, T5 and T4 can be the same or different, each being
independently selected from the group consisting of H, alkyl, heteroalkyl, alkenyl,
heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl, heterocyclyl, aryl, arylalkyl,
heteroaryl, and heteroarylalkyl, or alternately, R" and R are connected to each

other to form a three to eight-membered cycloalkyl or heterocyclyl;

wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl can be

unsubstituted or optionally independently substituted with one or more moieties
selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio, alkylthio,
arylthio, amino, amido, alkylamino, arylamino, alkylsulfonyl, arylsulfonyl,
sulfonamido,  alkyl, aryl, heteroaryl, alkylsulfonamido, arylsulfonamido, keto,

carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy,

.alkylureido, arylureido, halo, cyano, and nitro;
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N):~NUO-2 (O~SN~uS T2 T3 T, T3 00 )Z( N (-~~

Ti I U T3 where uis a nunber 0-1; X is selected
wonew180628IR15, NC(O) R16, S, S(O and SO2; G i 8CRHS2006/021003

O and R15, R16, R17, R18, R19, T1, T2, and T3 can be

the same or different, each being 10 independently

sel ected fromthe group cotf® sting of H alkyl,

het er oal kyl , al kenyl, heteroal kenyl, al kynyl,
hét er obkyubal X1l cycl oal kyl , heterocyclyl, aryl,
aryl al kyl, heteroaryl, and heteroaryl al kyl, or

alternately, RL7 and R18 are connected to each other
to forma three to eight-nmenbered cycl oal kyl or

het erocycl yl ; erein each of said al kyl, aryl,
hetero@K{l, cyel oal kyl or heterocyclyl can be 15
unsubsti égji or optionally jndependently substituted
wi th onejor re noieties sglected fromthe group
consisti4§i of : hydroxa, al kopy, aryloxy, thio,
al kyl t hi hi o in i d ,Ralkylanino,
aryl am no, f onyl fonyl, sulfonam do,
al kyl, aryl|, hetetjoaryl, f onam do,

Y arymﬁulfon i do, keto, ¢@rboxy,pcarbal koxy,

C 0 koxycar bonyl am no, al koxycar bonyl oxy,
0 al kylureido;” arylureido, halo, cyano, and nitro; WO
006/ 130628 PCT/ US2006/ 021003 -455- r. Formula XVI|
MALEDH(02) NNSR HNYNOR RO OR3S5
Formula XVII1I or a pharpggsukixgpl |y acceptable salt,
solvate or ester thereof, wherein in Fornula XVII|
or a pheieacergcally aetaptaide saftosplvate gF 66t dorrepEtwhgyelsy in Formula
Xl a |-, aryl-, heteroal kyl-, heteroaryl -,
cycl oal kyl -, heterocyclyl-, arylal kyl -,
R ishdt @RFartNRIR Ry br CHRIR 'Aetvbecsiy R/ IR kptl ;RP0caRObesthe same or

differéfwe %%ﬁdbeglﬁg?p r;])’(%n {a@tﬁp aélggtseidsitrci)rrr]\gthce)fgrgu;) %loiﬁg{sting of H, alkyl-,
alkenyl-, alkynyl-, aryl-, heteroalkyl-, heteroaryl-, cycloalkyl-, heterocyclyl-, arylalkyl-,
and heteroarylalkyl;

A and M can be the same or different, each being independently selected from R,
OR, NHR, NRR’, SR, SO.R, and halo; or A a,nd M are connected to each other such
that the moiety:

M A

\L__E/
L
shown above in Formula | forms either a three, four, six, seven or eight-membered
cycloalkyl, a four to eight-membered heterocyclyl, a six to ten-membered aryl, or a
five to ten-membered heteroaryl;
E is C(H) or C(R);
L is C(H), C(R), CH2C(R), or C(R)CHy;
R, R, R? and R® can be the same or different, each being independently selected
from the group consisting of H, alkyl-, alkenyl-, alkynyl-, cycloalkyl-, heteroalkyl-
,heterocyclyl-, aryl-, heteroaryl-, (cycloalkyl)alkyl-, (heterocyclyl)alkyl-, aryl-alkyl-, and
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cycl oal kyl; A and M can be the sanme or different, each
bei ng i ndependently selected fromR OR NHR
wOIRRIR/1B0628R, S(2) R, and hal o; or A and M are eomUsew06M21003
to each other (in other vvords, A-E-L-M t aken
toget her) such that the 129% M/A 15 s’ shown above
in Formula | forns either” 3 hree, four, five, six,
cycloal kyl, a four to

hete@%é’ﬁ ‘ﬂ?({eng’léggﬁr q?ggﬁgﬁi g IRiin NRR; gre gonnasterk iheael other such

b . roaryl; Eis C(H
that NRR foqul?nfs afollr ’t’dﬁe@ﬁt H@Pﬁﬁ‘@r@@ﬂeﬁg?ﬁ@ or  C(R CH2: R

or
aRad 'Sc,\“eﬁ'lecﬁ@d frae Berfellowingiméietiesit, each bei ng
|anlependentl sehect ed fromt fQoup consi sting of
R15 ke yI aI kyr“;‘(1 /IJ\:?V | oal kyI
O’E{E}(er Q»%(ll k)R15 eycl yl- er oar yl -,
geyr1%oal kyl ) al kwﬂ-R"*(het er ocycl yl p&l iyl -, aryl -al kyl -,
and heteroaryl W) 2006/ 130628 PCT/ US2006/ 021003 - 456
al kyl -; or alternately Rand R in N(RR) are

connected to 1‘bt her such that N(RR) forms a four
to ebght -RE erocyclyl; R2 and R3 can be the
same or dlfl r c% bei ng i ndependently sel ected

fromthe g oup Bon |st|ng of H, alkyl, heteroal kyl,
al kenyl , heteroal kenyl, al kynyl, 5 heteroal kynyl,

Whefej'?fg# ?Sa&wéfapﬁghd R1|ﬁ1|en§? : 1%% nggy%epgggg ;i?gal(%é or Mifferent,
each bém@%@éﬁéﬁk‘i@?%@&%& fr‘é{}rol‘f’('g_ré}oﬂg' g&élg%@ %1% %(?I geroalkyl
alkenyt, hg:qroal@nuylmfkymshe@rdalkyx)yl,zcymcfall@l Chéterodycllyl “&(ﬁyl Gﬁﬁalkyl
vter it S 1 Sap b e She R oo i e et ettt
each BitierRb8forile fOUOOelHE-nImb&redLey e strucRire, or R" and R are
connected to each other to form a four to eight-membered cyclic structure, and (ii)
likewise, independently, R' and R'® are connected to each other to form a three to
eight-membered cycloalkyl or heterocyclyl;

wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl can be
unsubstituted or optionally independently substituted with one or more moieties
selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio, alkylthio,
arylthio, amino, amido, alkylamino, arylamino, alkylsulfonyl, arylsulfonyl,
sulfonamido, alkylsulfonamido, arylsulfonamido, alkyl, aryl, heteroaryl, keto, carboxy,
carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido,

arylureido, halo, cyano, and nitro;
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R15~ (G- O'N R15' S~N~/ G- R15 G- R17 R18 R17 R18 R19
R17 R18 R2 R117\R18 0 " 17'R18 R16 R15 R16 R15 R16
wekesd3ekke RIS G O /G R1I9~-N~ /G R OG/, Rt5kprOr®s20€6021003
OW R17 R18 0 R17 R18 IO R17 R18 R17 R18 R17 R18 RI16
ORL6 0150 IRis G\ / RL,9 ko 16G 'RN7 G
RI5~N-iGN/ R 15 ',1110-:4418 ' R19 R17 R18 | i9 R17
R R20 R17 R18 R16 O R16 1s o R16 R15 0~~0 R16 SOS G-
R ) KognulaX|lisSN Ri5/ , / , RI5~N~/G 18 1177 R18
'/7 R18 R17 R18 R19 R2 R17 R18 R R19~0 R17 R2o 0 16
O ,0RI6 O RI50N R16 G R15, G R15- S\ G 0 R190 R17
R18 R1H R2OR17 A/R18 R19WD, O R17 R18 R15 r00 17 18 R
00 or 6 ):7//(--/ 15. N R NR19 R20R17 RI18 wherein
Gis NH ‘E and R15, RI16, 7, R18, R19 and R20 can
be the sane o each bei ng i ndependently

sel ectedkfrom N ting rf H alkyl,
het er oal ky, , h [, al kynyl,

het er oal kynyl, cyg¢| oal kyl cyclyl, aryl,
arylHal kyl , |heteroaryl, a het enbaryl al kyl, or

Y al at and RI8 are D 2006/ 130628

)
CT/ US2006/ 021903 -457 i ndependently connected to
ach other to forma three to eight-nenbered
@ycloal®yl or heterocyclyl; (ii) Iikew se
i ndependently R15 and @osarm%rléexﬁpnnect ed to each other
or a pharmaceutically acceptable salt, solvate or ester thereof: wherein in Formula

Xlll above:

R'is H, OR®, NR°R"™, or CHR®R™, wherein R, R® and R can be the same or
different, each being independently selected from the group consisting of H, alkyl-,
alkenyl-, alkynyl-, aryl-, heteroalkyl-, heteroaryl-, cycloalkyl-, heterocyclyl-, arylalkyl-,
and heteroarylalkyl;

A and M can be the same or different, each being independently selected from R,
OR, NHR, NRR’, SR, SO,R, and halo; or A and M are connected to each other (in
other words, A-E-L-M taken together) such that the moiety:

M A

N
'

shown above in Formula | forms either a three, four, six, seven or eight-membered
cycloalkyl, a four to eight-membered heterocyclyl, a six to ten-membered aryl, or a
five to ten-membered heteroaryl;

E is C(H) or C(R);

L is C(H), C(R), CH.C(R), or C(R)CHy;

R, R, R% and R can be the same or different, each being independently selected
from the group consisting of H, alkyl-, alkenyl-, alkynyl-, cycloalkyl-, heteroalkyl-
;heterocyclyl-, aryl-, heteroaryl-, (cycloalkyl)alkyl-, (heterocyclyl)alkyl-, aryl-alkyl-, and
heteroaryl-alkyl-; or alternately R and R’ in NRR’ are connected to each other such

that NRR'’ forms a four to eight-membered heterocyclyi;



to forma four to eight-nenbered heterocyclyl; (iii)

i kewi se i ndependently R15 and R16 are connected to
weagats/isodrer to forma four to ei ght-nmenbered PCT/US2006/021003

het erocyclyl; and 5 (iv) likew se independently R15

and R20 are connected to eﬁgg other to forma four to

ei ght - nrenber ed heterocycly wher ei n each of said

L kyl, ar et eroar cl oal kyl, spiro-linked
and? f\’/‘?}gF %O"?;lﬂ't?f%h 5%%9&%9? can be unsubstituted or

ommonally |nd@pen,§i@ntly substifutedowi th one or nore

elg.e sel ec,tLe he B ou cdysicstsi ng of
I]hyd ;S ar y, t hi (pp\lr@ fjt hi o,
ra6 §<F7tPh| 0, am no 68 al kyl ani nl RéRyﬁ ami no,
al kyl sul f onyl , yI sul fonyl, suRfonam do, alkyl,

al kenyl, aryl, heteroaryl, aI kyI sul fygnam do,
& I$-\u9fonam d e car boxyQ car bal koxy,

RS Cyb al skdléle;?%@b:gnyl @m'liwlm %3y car bonyl oxy,
Nal y Rjo Réﬁyl rei hal o, y%) cAd nitro; 15 s.
16Fo;mu.w X o-~- pzoawo‘? 53Y, N RR2 %HO?O O 03

Formula XI X wherein in Formula XI X above: 20 Z is
sehectptd fromthe gro® i sting of a heterocyclyl

R'_ nldl\et N(Bi)¢ al kyk)s, > 25 - N(H) (cycl oal kyl),

/N(c clo %|)2 -N(H) (gryl / la\l(aryI)Z -
i H) bhetieROtyclyl ), R BY dEycl yT) 2, |
-N(H) (heteroaryl), and -N(heteroaryl)2; RL is H ORS,

d\IR9R1 1gor CHRIR10, whepei g8, R9 and RI0 can be the
ch;f ere {15 eag’h be| ng.i ndependently sel ected

R15 f ro stigfi ng of YE. @l kyl -, 25 al kenyl -
al k IR47 Rar yI , hetheoaI IR-w RMet er oar yl -
cyc aI kyl -, heterocyckl -Q aryl al kyl -, V\D 2006/ 130628

whergi G RAE) 9 Fb ARaRRLAY: mE RO R, B e SBArRaciati b dhg e or

5 differehtieach intiebe MR OsdIeEtal frorh Qb g?&pﬁb@ﬁ%lstm@@teﬂe@ C1o
het er ocycly and |ikew se independently alternately

alkyl, ko-Grrihterpalivl.Grrome alkand, Qmﬁueb@tﬁtﬂoqﬂlse@dcﬁz&mékyswc &2-Cio
Pt L P LTI oy
eitherR 5hamﬂs Ycamtie pendectetto selchativet thrfomn teur ty eight-membered
cyclo%l%?li#nblta?t‘%gq@?ﬂ,ylj'ar%%yﬁnd ,Qﬁ.at aer%oc%lnk ctedatlokeeané{'nl other to form a five
10  to eight-membered cycloalkyl or heterocyclyl, or R' and R% are connected to each
other to form a five to eight-membered cycloalkyl or heterocyclyi, and (ii) likewise,
independently, R" and R'® are connected to each other to form a three to eight-
membered cycloalkyl or heterocyclyl,
wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl can be
15 unsubstituted or optionally independently substituted with one or more moieties
selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio, alkylthio,
arylthio, amino, amido, alkylamino, arylamino, alkylsulfonyl, arylsulfonyl,
sulfonamido, alkylsulfonamido, arylsulfonamido, keto, carboxy, carbalkoxy,
carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido, arylureido, halo,

20 cyano, and nitro;
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het er oal kynyl, cycl oal kyl, heterocyclyl, aryl,

aryl al kyl, heteroaryl, and heteroarylalkyl; Y is
weebecedsf rom t he foll owi ng noieties: RL6 RL6PRLUSEDG021003

11 RIS GAF 15 R11 j~Rla R~~R18 , I1X 0 0 O O R17

R1I8 RSGGORL7 RI8 0 1-2 )1-2 R16 0 R1I6 "Ow N N. G

N G/ R15 N,S\ Gam R15 " #4615 R15 X G- ~GF O Rl7

R18 O O R17 R18 O O R17 R18 R17 Rla R15 /~ F R17 R18

1$.0 OFQriRufa XIW ~~ i1 15 15 Jt, RI5~ R1 O0) / G~ S,

RN~/ RI5S. NG GR7 R18 R17 R18 R19 R17 R18 R20 R R

117" R18 R18 5 R16 R15 R16 R15 R16 R16 0 R 16 RL G O

/| G- Rls.Nl G~,s RO-/G_j, RlI5ko G/ R19, 'RI18 j(
18 1O 1J7'R18 177\R18 OR17 0 R17 RR R R17 R18 1s 0
R16 O 6 0 RI"ORRG :NI | 016 G R 15 LN G
R15~-N G-\ O O g RL17 R18 R 19 R17 R18 120 R17 R18
R17 R18 R16 16 O R16 OfjR16 R15 11 R15 -5r O R G
/| GG, s/\N R158N 18 18 18 | R17 R18 R19
R20 R17 7 R _R’0 0 0 R16 R15 0
R16 O G

v N o R? 0

\”/ o
o) R3

Formula X1V

or a pharmaceutically acceptable salt, solvate or ester thereof; wherein in Formula
XIV above:

R' is H, OR?, NR°R™, or CHRR", wherein R®, R? and R'® can be the same or
different, each being independently selected from the group consisting of H, alkyl-,
alkenyl-, alkynyl-, aryl-, heteroalkyl-, heteroaryl-, cycloalkyl-, heterocyclyl-, arylalkyl-,
and heteroarylalkyl;

A and M can be the same or different, each being independently selected from R,
OR, NHR, NRR’, SR, SO;R, and halo;

or A and M are connected to each other such that the moiety:

M\L—_E/A
1

shown above in Formula | forms either a three, four, six, seven or eight-membered
cycloalkyl, a four to eight-membered heterocyclyl, a six to ten-membered aryl, or a
five to ten-membered heteroaryl;

E is C(H) or C(R);

L is C(H), C(R), CH2C(R), or C(R)CHy;

R, R, R? and R® can be the same or different, each being independently selected
from the group consisting of H, alkyl, heteroalkyl, alkenyl, heteroalkenyl, alkynyl,
heteroalkynyl, cycloalkyl, heterocyclyl, aryl, arylalkyl, heteroaryl, and heteroarylalkyl,
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R15'SSNNG_ s ~N~ N s~ . R N LNGOG R19) O Rl7 R18
R19 R20 R17 R18 Rl R2 kO R17 R18 R15 RROR R18 0 O N
welbcNBI®8 R2Z0R1L7 R18 10 wherein Gis NH or 0; aau/uRids/021003
R16, R17, R18, R19, R20 and R21 can be the sanme or
di fferent, each being independently selected fromthe
group consisting of H, alk447-WD 2006/ 130628
PCT/ US2006/ 021003 - 459 heteroal kyl, al kenyl,
or alteaizelgR kadyr’,in NAR e, cdmieetedablastyl othey shdainsy NRR’ forms a
het erocyclyl, aryl, arylalkyl, heteroaryl, and
fourp&n@@gem%y%heteg;cyﬂy{er nately (i) R17 and R18 are

'%@F\eLkdé”éléétté ﬁfett%ﬁo erﬁ&@t@%her to forma three

to eight cyc oa eterocyclyl (ii)

Rf\l ndepemti andR epnnect ed to
each,? 1Iaer 5to f m;é%g ur: t ocEng htd‘gﬁn‘oered
heterocycl yl; (ii P)Rll ew se |ndep8n ently R15 and
RL6 are connected to each other to forma four to
ei ghtg menber ed het ergcycl yl; and k) |ikew se
Hé’]d pendently R15 R20 are gpnngcted to each other

3 four R8g smenbdt wfycl yl ;

vvhe éiiseach of s %17 &yl , aryf eroar yl |
cycl oal kyl or heteérocyclyl can be 10 unsubstituted or
optionally independently substituted with one or nore

rrﬁneetwes sel ect emhef ROM,t he gr oupR’éoRé sting of
RS WQR/OI@'{ al kop@g @I'%qy t.hi 915 '!ﬁ + aryl thio,
S&mo af yI am G0t aryl 6‘ ~ PRyl sul fonyl ,

aryl suI fonyl Sul f onam do, al kyl, aryl, heteroar yI
al kyl sul f onani do, aryl sul fonam do, keto, carboxy,
Jal,koxy, carbo dg, al koxycar borpikamn no,

R15 r\? %nﬂ%c%rq\ooizlt%g):&/ A ForI kﬁa:})oé @w 0o o
FB7R7 ~Y Y H I—pRg)@wCR@ H @) W
wherglgl(;;l is QE‘F ggﬁe ag Ir:ag:chth e ea%grggtqﬁgilfgerent each
being independently selected from the group conS|st|ng of H, alkyl, heteroalkyl,
alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl, heterocyclyl, aryl, and
heteroaryl, or alternately, (i) R' and R'® are connected to each other to form a four
to eight-membered cyclic structure, and (ii) likewise, independently R'” and R"® are
connected to each other to form a three to eight-membered cycloalkyl or
heterocyclyi;
wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl can be
unsubstituted or optionally independently substituted with one or more moieties
selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio, alkylthio,
arylthio, amino, amido, alkylamino, arylamino, alkylsulfonyl, arylsulfonyl,
sulfonamido, alkylsulfonamido, arylsulfonamido, alkyl, aryl, heteroaryl, keto, carboxy,
carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido,

arylureido, halo, cyano, and nitro;

0. Formula XV
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XX above: ais Oor 1; bis Oor 1; Yis Hor C1 6

al kyl; 25 Bis H an acyl derivative of fornula
wezeds(18)6280r a sul fonyl of fornula R7-SO2 whePermusEW6/021003

is (i) C1_10 alkyl optionally substituted with

carboxyl, Cl_6 al kanoyl oxy Cl.6 WO 2006/ 130628

PCT/ US2006/ 021003 - 460 %\ oXY; (ii) C8_7

cycl oal kyl optionally substituted with car boxyl (CL_6

al koxy) carbonyl or phenyl met hoxycar bonyl; (iii ) C6 or

C10 aryl or C7_16 &gal kyl optionally substitut ed with

Cl1L 6 al kyl, hydroxy, 5 amno optionally

substituted with Cl_6/al kyl; or (iv)Het optionally

substituted with Cl1 kyl , hydroxy, amno optionally

substituted wth or am do jpptionally
substituted with CJ_6 al R6,4 when gresent, is C9_6
al kyl substituted W oxylN Int, is
Cl1_6 aIkyI optionall ted W xyl; 10

| cycl oal kyl') ; 'R2 |s CH2- R20,
Wherein R20 is a saturated or
cycl oal kyl or C4_10 (al kyl
cycl oal kyl Y0 bei ngR3ptional |y mono-, di- or
Formhld xgubstituted with R21, or R20 is a C6 or Cl10 aryl
or Cr/.16 aral kyl optionally nmono-, di- or tri-
or a phaymaceutieally dcceptabite Ralt, solvate26r esteHehiereof (Witsvein in Formula
XVat% |)-Het optionally nono-, di- or tri- substi t ut ed
With R21, wherein each R21 is independently Cl1 6

R’ lsaH}(KDR8 CIR%P k@%ﬁHW’“Wﬁ@@l@W' IRP SRR Qan be the same or
-substituted with C1 6 alkyl; sul fonyl; OH, SH;

differ ‘FPair §ach heing ingependenity salectef &rany thengndup eopsisting efi H, alkyl-,
6
aryk-, ggé\;rggkyl klf/la}t?ﬁdar%l 0%5@6 fg}go o?’dauyﬂ, gg}galgylwéé{d g?tg'?cﬁrﬁalkw
E anadtd ean e dharspime Wdﬁf@raﬂabkgﬂh bemgl—lagepelatdehtm.*yélected from the
t th
arour 3H4¥ncils | B NP Y SR AP % b
d.recttypa:omre@téoytorw other dj formtthﬁutek buhRs w é.bht-ﬁ%lenﬁaéé&)ﬁ&/c|oalky|

onyl ; OH; hal o; hal oal kyl ; "car boxyl ;
oraﬂ&rme&@ htﬁ%ﬂé?redﬂ%%ﬁ%ﬁ‘b’b@o'%}/m is ClL 6 al kyl or

Z k | t o t:
o NENEULEPD VORI PR RIONSHE L 2o 3gfana
Gis pmeztb@emz;oem @ﬂhem@&o@emnoos -461

G maybe present or absent, and if G is present, G is C(=0O) or S(0O3), and when G is
absent, Z is directly connected to Y:

Y is selected from the group consisting of:



R2 B, NJ-YNY O (CH21-2 ONOH H O Fornula XXI or a
wo Rh@fomgeuti cal |y acceptable salt, solvate opcgai®h06/021003

t hereof; wherein in Formula XXI above: 5 Bis H a C6

or C10 aryl, C7_16 aral kyl; Het or (lower alkyl)- Het,

all of which optionally _ LF Mpstituted with C1_6 al kyl;

Cl-6 al koxy; Cl-6 al kanoy hydroxy; hydroxyal kyl ;

hal o;  hal oal kyl; nitro; cyano; cyanoal kyl; amino

optionally substltute with Cl- 6 al kyl ; or
N (Lower al am de E’»lLs(s an der| of
W\)f’ mul a 4- - ar orMul a R&ZON( Q) -; an
=N 10 ami deNef for rrul a Z (R5) ) - {3{' a 't hi oanile of
formula R&-N(R5)-C(S)-; or a sul onyI of faqrmul a-
R4 SO2 vvhereln R4|s(|) Cl 10 al optiong]ly

bst it ith car Cl- GX oyl , gy dgoxy,
6a| mnoo naIIy y or,di- ti-tuted
Nk}vlth Cl Hkyl dé orr(lo aI kyl) m; 15
(i) C37 aIkyI C37cyc y, orx-ok, i®
al kyl cygﬁ"gg%/lﬁfhlo all optionall y sﬁgt it utxed W th
hydroxy, carboxyl, (Cl-6 al koxy)garbonyl, am no
NOPEd, onal | R mono- %\R/%/ ubstitu ed M th Cl6 al kyl,
o 3 do, miéf“ al Ky | de; il ) ani Ry op tlonaIIy
‘NANNo: o ubst it LN‘ENRWI th Cl-g=tl kyl ; am7db; or
(lower alkyl)amde; '-0 (iv) C6 op Cl10 aryINor Cr7-16

N araIkyI al | otionallyl ryJflt Enthel—é al kyl ,
r

|: :Lgydrcm\y =am Iovxlé'N )am dex amnm n ’
t'i ongiANy 51 - or diN ubstlt ' cl*6 al kyl ;

(v) Het or (I ower alkyl)- Het bof optionally

substltuted with C16al I, xy»LLL am do,| (| oner
Nkyl%)L a R ..~ no-
di = ubstw _ |sq—l>;:};

i tHe proviso W at en R4 is a fde’ or a

thioamde, R4 is not (ii) a cycl oaI koxy; Y is Hor
CLRG al ky V\Q;ZOOG/ 1306:2LS PCT/ 06/ 0210 OR462

is Cl cycl oal k@/ or ,CA_t0 "~
yIcycIo tlonaIIy ‘Jstltute
hydr oxy, 6 aI koxy C‘}\E? t hivaah ki am (I ower
R alkyl)anido, o, of-£19 or C7.16

L0, QL0 e
(/Slfg“‘u </:]\§</:]/ @/%%/é

X=0,5 NH
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aral kyl; R2 is CH2-R20, NH R20, O R20 or S-R20,

wherein R20 is a saturated or unsaturated C3_.7 5
woyalonaddegl or C4-10 (al kyl cycl oal kyl), all of pemiusk06/021003

bei ng optionally nmono-, di- or tri- substituted with

R21, or R0 is a C6 or C10 aryl or C7_14 aral kyl, all

optlonally rmno- - or tf#Usubstituted with R21 or

rpﬁﬁw s Het S:%ower al.kyl)-Het, both optionally
R, d¢% Bn i anguiRSt caiitleel thiet Bame2 by differdtey @ach being

lnder?‘éi‘ﬂ@nﬁ*fjsé@ti@%?ﬁ GRS Ipcé%%éﬁlr@&of gﬁlaﬁ&la' kﬁ’«e}ﬁyl- alkynyl-,

| ower

cycloaltybal Hﬁteroarhyho dmtémwbllyy mefg-, 0hethroaﬁyllet(Ibﬁ/élbﬁlﬂyl)alkyl-

ith . Kk 0 I, C k
(heteﬁééyﬂyg\%ﬁyﬁal QQ%G\"Q{EG agph g]}_p %{9%1{36@&& -;4 \n%re?em each of said
heterovIkQk shdistdairydt 86d V\hétard-éjyc@l e end@ﬁ‘_grhaglgnéry{c six oxygen,

C7_14 aralrl%(P Het or (l'ower al'kyl) Xyl
nitroges s¥KYT PB Sr&mws)atonaﬁ or C10 aryl C7_14 aral kyl or

wherc’gﬁtzatci??gftjg%ﬁyélmlah%é%%glr &Jl%e%pge i y%?/hgrgpg]q@(}g%n&cyploalkyl

and dmroaydyl ‘M@ktiés abimx}be amsobstipledo Rl loptioRAIR- iRdepkndently
substh % Ht ed with C1 6. al kyl: sulfonyl; (Iower
s ﬁ y@ulqngn il mwno@le gleq:f%q fom the gEquRy ronsisting of alkyl,

alkengtag:t)ltql)twll a?m Qliarl]k)@l@%ﬁéegﬁ IkW;e}é}Hb)gfl?yl W&@QB}éﬂﬁﬁi Ié(lkoxy,

aryloxy S/ ol iEhyio, a@gng, gnu@;yq;stebrcmoﬁjllal zktydl,ybarbakﬁate urea,

oton@ AGBRdel ot it iRl W08 RGBT .
hydragide, amhwwxamezs PCT/ US2006/ 021003 -463 or a
pharmaceutically acceptable salt, solvate or ester
t hereof; wherein in Fornul a XXII above: Wis CH or N
Rgl i sSFotmuiabosl CL_6 al kyl, C3_6 cycloalkyl, Cl.6
hal oal kyl, Cl_6 al koxy, C3_6 cycl oal koxy, 5 hydr oxy,
or N(R23)2 , wherein each R23 is independently H, Cl1_6

al kyl or C3_6 cycloal kyl;

R23

R24 R22

\\\\\\\
III/////

o R3
Formula XVI
or a pharmaceutically acceptable salt, solvate or ester thereof; wherein in Formula
XVI above:
R is H, OR®, NR°R™, or CHR®R™. wherein R R® and R can be the same or
different, each being independently selected from the group consisting of H, alkyl-,



10

16 0 R16 10
o R® s QAP R O\\,,
15 R 4 —_ G— G—,
N A s e N e,
O , s / | /k R18

R22 is H, halo, Cl-6 alkyl, C3_6 cycloal kyl, Cl.6

hal oal kyl, C1.6 thioal kyl, Cl.6 al koxy, C3_6
woyaelenaddeexy, C2_7 al koxyal kyl, C3_6 cycl oal kyPCT@826/021003

lo aryl or Het, wherein Het is a five-, six-, or

seven- nember ed saturated opspnsaturat ed heter ocycl e

containing fromone 10 to ?our het er oatorrB sel ect ed

o IR BT, ISR e BBt
and h@tei'd)ari?lélkm ofhiternaadli\R®, an@386’ |ﬁ)N:RW|° o coﬁ%e@ceé'tdf%’é}fh other

Cﬁp qal koxy N(R25) 2 , C&I
such ﬁ&@ns ‘heHEi ta @w&utrrrrmbe@d e@@cmm lapnd likewise

|nde T |ir'1 % é’%‘iel%ga%rﬁyﬁ@ﬁﬁl IRC§1(25%3R§ 5ck tocéé%fhgqﬁzeg such

that GHR B formua founto eagmcmambefed oydmdllhyl NH- R31 , wherein

R R R R B e S35 AR s fom e

grou;mr c6331§tmg§3y©|f o kyalkylD heterodIkjlo HikelyP M b rdafdehdl, oralkynyl
rat ed al k%él? ene chain optional [y contai ni ng

hetefpa H e%yqlfé?!”@f'o terreyrclyh @ndnawlalky), hetpwarddand bater@arylalkyl
Sy @rse%c?é&fmmwﬁﬂcg 5@!%@8 n%}é% o H ClL6 alkyl, C3_6

cycl oal kyl or - erein R42 |s Cl_ 6 al kyl ,
15(33% cycl oal ky,im 77 C6 or 1 ‘fé{he R4 | H or from one
;@;&\}q’r%‘e' substl t ﬁ’?s di(;}azy/@% sai d chain
ODO Bk sub$§t | ueﬁr b@ndent y seg fromthe
gro p consi sPin Cl 6 alkyl, Cl-6 haI oal kyI Cl.6
"l“ ﬁ hydro Y, )h’al o% am ﬁo %(g? rJ%hlooand Cgl

157 R&ﬁd}S\\ A \g‘d@ls 3 Q@‘#W %

A ORWREr ein RO50i spiBitect ed3 G eiRthe greoUR™ con r’/wﬁ(
of: Cl1_8 alk I C3_6 cycloal kyl, C6 or 10 aryl an®

/- 16 ar aJ.k or A car boxyld Codrid; w. Forpmla
R NP | B ®650°0¢RL K ﬁ!RFi N 4 Razd= N@gf
370 R4 0 @R 200644 3R Fuszzpqgf@moos

Formula XXII1 a pharnmaceuti cal Iy a%cept abl e salot
solveate or ester thereofy 15 ereln in Eqrmul a XXIII

rabgve R i § aRbond or dl,t,uro t hylene; s R®
mglbe’g\ﬁ 'BWQH‘ y: 3@6@(&&( ‘;T{cpfﬁarl [ gﬁ@E@,&G\;
R%coMRi'dhal | y suks®® ut ed cy®l RER™ gr oup 8F RSt onal | g7 ke "
substltut ed aromatic group; RZ and R9 are each

ependent |y gpt genal | yR1sub tituted g\fu pHEti ¢ group,
RS 9Qt| on%l Iy R@ujﬂ@t tug Q cy ér«ﬁuws N |y
Osub 0 Fed afpridt 7 oupl,, R17R18 | RiTRe
RZO

R16

R17 R18 R19 R20 R17 R R20 R R R1® o R
RZO
16 0
QP o R QP R o
R‘s/\ S ~\ R15\N*N)XG\‘§' R15\N/S\N)XG\-": ﬁ\ .
/ | 18 ] 18 N/ﬁ( ~
7R 19 7R ) ,
/L\ R R2R R Rzo/ko R R15 R20R17 R18

ﬁ

R20R17 R18
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R3, R5 and R7 are each independently: 10 optionally
substituted (1, 1- or 1,2-)cycloal kylene; or
wopticomsed2By substituted (1,1- or 1,2-) heterocyciryisene 21003
or nethylene or. ethylene), substituted with one
substituent selected frompyhe_ group consisting of an
optionally substituted aliphatic group, an optionally
subsd,l i B Q)16 H7Opks | Lyo substit uted
o e B O AR B e T R e e o K% % and
canHyd theesarse budiffezenty pbich baidgyinge éhaém@eﬁl&t&@f
stituent; or; EM, R R8 and'%&lg]e group

L.i phat | b ;
ConSEP:gBe(gﬁ:hfi%gﬂggﬁ uﬁ? |, 3liedde metaroalkenynalkynyl, heteroalkynyl,
| S tH alaahatk r rodd DS Lyl
AL SN Bf] BroSiE AR by o et
() chﬁf\%%t i@?dnﬁepmlb'myciﬁﬂl to encm?ﬂieo:&affdryn a three tr? eight-
' ' | G i ter.ocyclen int
BB R ARDY DR A0 A 5 6 o
connpetaditagach etig-tb- RBJourt i) likewi
ind idelt v g to gﬁéfgﬁﬁt hfe -CC() 8@@1&%{?% R@&%)@%%)Q%@&hkewnse
n ep:%l 8{‘@(3’ ;’i-lg athed'® (congecteddp. eaclpgtimgr- fo foumt @C{o0y -tp eight-
b&ie) Ret ; : ' 1Re®
memp;&g Vi) degrd\%ygrgl, :Y?T)g%g%i% br{de?a'g)gepgﬁpﬂ)f I’ﬁgﬁl %{Ildi R gﬁ’( gpnnected to
each oiherHg 1PN gjeubieapioht-mempsred inetatoaydlyin ) ilikewise indlependently
22 23 7 t hyl , ,Substituted
2 ARERE S8 Syl S0, MRG0 S amber
cycloglisyisorsa ifows tofeight-metibened hgtesobydiyif she dviplikéWibiifdependently

24 5 an optionally substituted cyclic group or an
R 06{) %naﬁrﬁycwefc{ Jgeﬁa% SiRgr to \igim oaethiiesn do seight-membered

cyclo&il/ diS2e0pt3iR0Memrad BeRiBc@il; Wherei n the et hyl ene
i.s further gptionally substituted with an aliphatic

whergip o83ehs hsedid uallyl, @, Rastiesoanph | yeinaligyl sabsietdratytyl can be
unsulStikRBATdrCe r : LK Aol N or W Q
L For nu ao&%’\?ﬁgrmgkgﬁﬁg&‘g eﬁ&‘?%/'léﬁ‘tﬁ‘) ‘é’ifge%eakﬂrem%ﬁ tmoieties
selecied| ratre the groupr comsstirnf of Wyaireky) alkok9r BWiaxy, i/ _alkylthio,
{thRPOV&:,- k0 Wis: O ~ﬁ)~ ODOOOR2OQOO0O~1) R21~R2 ORﬁl
ary % ,a,erRm . amido, ~alkylamino, arylamino, alkylsulfonyl, arylsulfonyl,
sulfonamido,  alkyl, aryl, heteroaryl, alkylsulfonamido, arylsulfonamido, keto,
carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy,

alkylureido, arylureido, halo, cyano, and nitro:
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NN /~ R NRIRL R ; CF2R2 ; FFR2; 0; 00 FFR2
. -B~-RL On -P-(O nmR2 -P_(OnR2 0 2 (0)nmR2 ;

WOQWRA0628-S-R2 ; Q- R2 ;or OS NR mis 0 orptT/Usamh/021003
Rl is hydroxy, al koxy, or aryloxy, or each Rl is an
oxygen atom and 15 together with the boron, to which
they are each bound, form45%:7 nenbered ri ng,
V\,hereln the ring atons are carbon, nitrogen, or
oflygenForasia X9l s i ndependent Iy hydrogen, al kyl,

al kenyl, aryl, aral kyl, aral kenyl, cycl oal kyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
het erocyclyl, heterocyclyl al kyl, heterocyclylal kenyl,

whi ch ake boungd to the sanme nitrogen atom form
together\with’that nitrogen gtom a 5-7 nmenbered
nonocycl yc heierocyclic ringjjsystem wherein any R2
car bon omi optlohally sibstituted with J; J is
al kyl , anyl, - Ry, aralkoxy,

het er ogf yl, or/d,beteroaral kyl, or two R2 groups, 20

keto, hydr oxy,
am noo 7?5 alRkanoyl gm no, aroyl am no,
, carboxy, carboxyal kyl,

Y.
al k
arboxa i doal kyl, hal o, cyano, nitro, fornyl, acyl,
| fonyl, or sul fonani do and is optionally
%ubstut%t ed with 1-3 J1 groups; WD 2006/ 130628
PCT/ US2006/ 021003 - 466rmdih Xl al kyl, aryl, aral kyl,

| koxy, aryloxy, heterocyclyl heterocyclyloxy ket o,
ora %V&??t'%rﬂ%’eﬁﬁ%éﬂtaﬁlvﬁe U esteathaieof; vdebeiryin Formula
XVII acbmvboxyal kyI car boxam doai kyl , hal o, cyano, nitro,

. for , sul fonyl, or, sul f onam do L is al kyl, alkenyl,
R'isdi Q r%,( Lé 6 W BHRRAY; \Mlyehetrg&‘? RS amt lRi?l@thoe the same or

d‘ﬁefeé*#’bﬁét’tééﬁga' eSSk S ed e S 0rou s PSR AGot e alkyk-
alkenydptauqmllmsummau@d WbteFodiid Lfé}bdﬁd!kylﬁﬁwetbfgém dylalkyl-,

a bond: R4 is al kyl, cycloal kyl, aryl, aral
and hﬁ '@9%4 'yl , heter ocycl yl al kyl, heteroaryl,

A and®t %@Qé&héyéamé%rrbﬁﬁéﬁ@ht‘ﬂachodeiﬁg?‘ irg%%ﬁhgﬁ’@ g%letﬁgnfd rom R,

is optlona % substituted wth
OR, Nitf MBRarSRi $deReans haloy OthrgMWaread:dqﬂectmﬂ tioearch, other such

that t ral kyl, aral kenyl, cycloal kyl,
@ h%;'%:"})reatfikyl al kyI cycl oal kenyl , heter ocycl yl,

\ he,t rocycl yl al kyI heteroaryl, or heteroaral kyl, and
/L %\optlonally substituted wth 1-3 J groups;

T

shown above in Formula | forms either a three, four, six, seven or eight-membered
cycloalkyl, a four to eight-membered heterocyclyl, a six to ten-membered aryl, or a
five to ten-membered heteroaryl;

E is C(H) or C(R);

L is C(H), C(R), CH.C(R), or C(R)CHj;

R, R, R? and R® can be the same or different, each being independently selected
from the group consisting of H, alkyl-, alkenyl-, alkynyl-, cycloalkyi-, heteroalkyl-
;heterocyclyl-, aryl-, heteroaryl-, (cycloalkyl)alkyl-, (heterocyclyl)alkyl-, aryl-alkyl-, and
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Xis a bond, -C(H(R7)-, -0-, - S-, or -N(R8)-; 15 R7
i s hydrogen, alkyl, alkenyl, aryl, aralkyl,
woebt@ricesel yl , heterocyclyl al kyl, heteroaryl, POT/US2006/021003
het eroaral kyl, and is optionally substititued with 1-3
J groups; R8 is hydrogen al kyl, aryl, aral kyl,
het erocycl yl, heterocycl ylé’éﬂ4kyl het er oaryl ,
heteroaralkyl ar al kanoyl , heterocyclanoyl,
heterbartyéakkgt—;abnkalhmy\btely E(ﬂ)d?RZL in NRIR Riré, caomecteal foosach dibver such
, 1S opti substititued with 1-3 J groups; or
that 'ﬁga ﬁqgniafp 'E‘G"We\”ﬁ‘s Hﬁ@r%ﬁy& ' to which they are
Y is sepishet fréﬁftﬁbaolmv&m@aﬂﬂeﬁéw ai ni ng mono- or bicyclic
ring systemoptionally subst|3tuted with 1-3 J groups;
y3R14 is al kyl, a?'PyI aral kyl , Yhet er ocycl yl,
J\K%er ocycl yaI et er oa!_cz \;het eroaral kyl; Y is
R1® of'{ oW, - S(O-, -5(0)2-,
R1BR'E S(O)(NR?) 5 whirein REXS as def ned above; Z
is al kyl, aryl ar aI kyl, cycl @&l kyl, cycl oal kyl al kyl ,

hetherain YCP i selediet doaeycl yi al kyl , heteroaryl
hete(goar@ kyl, -OR2, or -N(R2)2, wherein any carbon

at om btional 'y substituPed thJ wherein R2 is
ag, | ed,gbove; A2 is g po or -NH~ 0 RO WO
200 "RCT/ US2006/ 0d%hs s RO is alkyl,

cycligal k aryl, aral |»9y% het er ))'c? yl,
heterocyclylalkyl heteroaryl teroaralkyl,

car boxyal kyl , or carboxam doal kyl, and is optionally
substi tuted vvith d- 3 groups; Mis alkyl,

cycl oal kyl, aryl, yl, heterocyclyl,
het er ocycl yl al kyI te aryl 5 or het er oar al kyl ,
optional |y subst¥{ut edN Wi 31-3 J groups, wherein any
al kyl carbon atom rmyTSbe repl aced by a heteroatom V
is a bond, -CH2-, -C(H(R11)-, -0-, -S, or -N(R11)-
Rll |s hydr en or Cl % aoltyl K is a bond, -0-, -S—,
T or S(O (NR11) -, wherein R11
Xis Sleiiacﬁéd frdf @eNRﬁfemcacmRéﬁ,, ST S(®) aRdB0;;al kyl - R12,
| kenyl - - al kynyl -R12, -OR12, -N(R12) 2,
GisN )Qaﬁ‘d- C(=NCal kyl )R12, or R15 RL6H 0 RLO;

R, R, R"Y, R'™, R, Ty, To, and T3 can be the same or different, each being
independently selected from the group consisting of H, alkyl, heteroalkyl, alkenyl,
heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl, heterocyclyl, aryl, arylalkyl,
heteroaryl, and heteroarylalkyl, or alternately, R' and R are connected to each
other to form a three to eight-membered cycloalkyl or heterocyclyl;

wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl can be
unsubstituted or optionally independently substituted with one or more moieties
selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio, alkyithio,
arylthio, amino, amido, alkylamino, arylamino, alkylsulfonyl, arylsulfonyl,
sulfonamido,  alkyl, aryl, heteroaryl, alkylsulfonamido, arylsulfonamido, keto,
carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy,

alkylureido, arylureido, halo, cyano, and nitro;
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R12 is hydrogen, aryl, heteroaryl, cycloal kyl,

het erocycl yl, cycl oal kylidenyl, or 15
woet@risese! oal kyl i denyl, and is optionally sub®Ciriusted021003

with 1-3 J groups, or a first RI12 and a second R12,

together wth the nitrogenggg.-which they are bound,

forma nono- or bicyclic ring systemoptionally

substi t Pt ed oy LiSxyneroups; R10 is al kyl, cycloal kyl,

aryl, aral kyl, heterocyclyl, heterocyclylal kyl,

heteroaryl, heteroaral kyl, carboxyal kyl, or

car boxam doal kyl, and is optionally substituted with

1- 20 3 hydrogens J groups; R15 is al kyl, cycloal kyl,

aryl, adal kyl, Aeterocyclyl, heterocyclylal kyl,

heteroaﬁyl, teroaral kyl, carboxyal kyl, or

car boxanmldoatkyl, and is optfonally substituted with

1- 3 J gyoups; is hy rogen,(elkyl, aryl ,

het er oaryl , or h erog‘%g l; ".5y.
@ HNN-E R8 0 R5

For mul a :
or a|] pharmagteutically acceptable

HO R2 H Eof mul a
eof ; 2006/ 130628

salty sol vaje or

Y~ _P 003 © - 468- Rherei fin Formula XV |
ove: repregents CHO or B(OH)2; R represents |ower
| kyl, hal o-1ower al kyl, cyano-I|ower al kyl, | ower
| kyl t hge- | ower al kyl, aryl-lower alkylthio-|ower

al k aryl -1 ower al kyl, heteroaryllower alkyl, 5
Fom"f”é@é/”é\l kenyl or lower alkynyl; R2 represents |ower

or a phidthacdidaMX KctaWableaddil solvedd BP stV BEredkiherdth Y Formula
ower al kyl, am nocarbonyl -1 ower alkyl or 1ower
XVlllahaveal kyl - | ower al kyl ; and R3 represents hydrogen or

. . . t t di-
R R e R Ty S
cycloatifyl-c beteracyictyive aryddikylt, hetgrdaopatkyionand akterbeydlytakyl;

R AT g B o oGl 3274 S SHEG ko, ant ang
cyc|dé]4@[]0-| ower al kylthio- |ower alkyl, aryl-Iower

al kyl t hi o-1 ower al kyl , | ower al kenyl, aryl or |ower
A angyM| e kg the Remeepr giflerent, padk beindindeprpdenthyselecled from R,

* OR. EHL NI YOS S O s B g otver

(in othekwotds, A-Edwbr taibh yogather) aueh thatythé eedidty! |

M A

\b__g/

L
shown above in Formula | forms either a three, four, five, six, seven or eight-

membered cycloalkyl, a four to eight-membered heterocyclyl, a six to ten-membered
aryl, or a five to ten-membered heteroaryl;
E is C(H) or C(R);
L is C(H), C(R), CH:C(R), or C(R)CHa;
R and R’ can be the same or different, each being independently selected from the
group consisting of H, alkyl-, alkenyl-, alkynyl-, cycloalkyl-, heteroalkyl-, heterocyclyl-,
aryl-, heteroaryl-, (cycloalkyl)alkyl-, (heterocyclyl)alkyl-, aryl-alkyl-, and heteroaryl-



R6 represents hydrogen or |ower alkyl; R7 represent
| oner al kyl, hydroxydower al kyl, carboxyl ower al kyl,
wanyisdeszer al kyl , | ower cycl oal kyl -1 ower al kpCT@1S2006/021003

| ower cycl oal kyl; 20 R8 represents |ower alkyl,

hydr oxy-1 ower al kyl, carboxyl ower al kyl or aryl-Iower

al kyl; and R9 represents 1 T al kyl car bonyl

car boxy-1 ower al kyl carbonyl, aryl carbonyl, | ower
alkyl-ajokyaltsingiebn iR andr Rl dulN{RBY Bre iconeectat! koxgastr otherl suh that

NRRY s BBl 1SR HER IR WOt © a0 For mul & s
R? aroy R3cph dentheassme ol Hiffepsrtepsctbbeingdhdepsinlevay eeletted from the

ester thereof; wherein in Forpula WO 2006/ 130628
groumbcePREsi 651663 alkylasbeteroaicylapalent. i hesgroatikgnyl, alkynyl,
5  heter88k{MAl | ¥RI@Ik{ior BbkGifler Cefdioalkier Rl IS &rl
al kigq{ﬁ op}?:i' ona%l gglu%s't i tut e)gla %lt ’cglre%cr)x I ;Iyl’or%rll%lr%lalkyl’
hetergarybandittetaiogrylalkylc7 16 aral kyl optional |y

S ' | t . | kyl): 5 aisOorl; R6, when
pﬁééﬁtef&?%gﬁ%'gg?’ﬁ%‘a%ﬁ}o %ﬁ'&ﬁ bi sOor1; R5, when
Rspr Bent, is %GR@I kyl, 16 oag@oxyl(él %al kyl; Yis

N €1 6 al kyl; B0 RRY <10, aRRy¥ 10
Oy gl el kyIF;g\ﬁ i6-C1- 0@l ky % Cs_gQg fcélioal kyl; W

is agroup & fornula: 0 - NH R2 wherein R2 is Cl1_10

Ja )W or C3_7 c\ét oal kyl ﬁpti on%l |y sifbstitutelwwith

R15” Vi rE5X6 0 %I’Owafrc}%- rﬁ?ﬁ?@{@}@?é{ kyl ;J%%GXAf
® r’ jfF ou Ris

! 18
9 p of° Por riIRY: ORI7R R17 R e
R‘IG o) o o
o 0O R16
G, R )S(G R15 G o
R15/S<18 fv‘: y \O 18\; N \/N ! 1 6! , R15/S\N G\ef ) R15\")§(G\‘)§ ,
R7 R RV R R1® R17R 8 Rz/(] RY7 R18 I 10
15 R '315 R16 E15 18 s R'6 O R
R G~ - G\
YR Oy et eSy, R o L o
R1%,+N R R™ O R17R18 O R17R'® R17 R18 ASTAE
R16 0 R16
16 R15
0O R'® 0O R Ny G /U\ e
R )j\ )YG\@: R1§NJJ\O)§(G\@S , T \r‘f. r15” N r;‘
o0 7R 17 18
R R R  RITR® rte R R R20 RY7 R
16 R16
R16 00 R'6 0\\//0 R 0
5 9 RS W 6 P-4 -~ g o
R AN&G\;‘( SN 3 R f,\‘ ¥, RSN 3
© ’ 18 /'k 18
l 17 R18 RS R R17 RrR18 R20 R R RN, R17 R
R20
16 o]
o0 Rt 0 R16 QP R o
R N / l | \\;‘
7R 19 17R18 L N ,
R19/]\\0 R R18 R19 RO R R Rzo/ko R R RPORA7 18

wherein G is NH or O; and R", R'®, R, R™, R and R® can be the same or
10  different, each being independently selected from the group consisting of H, alkyl,
heteroalkyl, alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl, heterocyclyl,
aryl, arylalkyl, heteroaryl, and heteroarylalkyl, or alternately (i) R and R™ are
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0 -x R2 wherein Xis CHor N, and R2" is C3-4
al kyl ene that joins X to forma 5- or 6-nenbered ring,
wealw/Biarg 20 optionally substituted wth OH;, PEHUSMIR021003
carboxyl; R12; OR12, SR12, NHR12 or NR12R12' wherein
R12 and R12' are independently: cyclic C3_16 al kyl or
acyclic Cl1 16 al kyl or cyébfc C3_16 al kenyl or acyclic
C2.16 alkenyl, said al kyl or alkenyl optionally
indepéhk’ﬂ@ttiytwrﬁ@cwmb é\dtdh ot&t toSbtm tathoce Gy eigdn&ntﬁmlyebrpdga{bbalkyl
al kyl al ken ont st, one
or hefggrdicih GhiIkarEe BiFP Bio AR T P RORNEREgPatasn other

- d&%ﬂ&cal Iﬂé\QBLad ®dently R'® and
o 0P332 8 oty T eB epasienty R an

R arspeorurestad to eamsmtteutcefprm 8 fﬁomtoee@ntxryembﬂr@d hejgrogyglyl; and
o G R SR ST A et S four o
elght-&@naﬁéred het@tepyxﬂ dently fromthe group consisting of.

Q, 2006/.130628 PCT/ U 06/.02
W“ef%le@cbﬂl 32 2 gp ary % reaat',k@fma W'r%ﬁqg@dafs@?&ky' and
heter@@;lcﬂ)g cﬁﬁtﬂeour\%db?étltfu't’&?gr M{bﬂ&haﬂY r&%@féﬂdeﬁﬂy s@bstit@ed with one or

nmber ed rlng ormacc stemor
more he@@h@@yzele@teds pan theegroHs qqnﬁ@tlnguqtdﬂy@lmxyo@&fqv aryloxy, thio,

alkylttigrb yéj ’owem ak@d;%’&r @?0%'?/7"' Qﬁgtyélr oc?/I %/Isutfonyl

sulformhldos extkyhdalkemg, agt, ihetexbanyl, Eallqcbsulmnann@o aarylseliemamtd@ keto,

etero mselectedln ependently. fr mtheg
carbo&s,ns cat q(ﬁffxyof .cagpoxgmidp,y ﬁﬁ‘o@’?%b ?'&fﬁ) ofalgﬁgycarbonyloxy,
alkylufréiHHUénglure% hal81§yanoTaihé nrotherein Z is CHor N 10
XisOorS, RL is 6 al kyl or Cl.6 al kenyl both

optionally substituted with thio or halo; and when Z
is CH, hen I%%(Ik’ CF3; CF2CF3; CH2-R14; CH(F)-R14;
CF2-R1 ", S-R14; or C0-NH R14 wherein R14
and Rl4' are i ndependent |y hydrogen, 15 cyclic C3.10
al kyl acyclic C1_10 al kyl or cyclic C3_10 al kenyl
or acycNwc £2_10 al kenyl ,

o
0
H
N R!
N
o) R2 o)
0

Formula XIX
wherein in Formula XIX above:
Z is selected from the group consisting of a heterocyclyl moiety,
N(H)(alkyl), -N(alkyl)z, -N(H)(cycloalkyl), -N(cycloalkyl)z, -N(H)(aryl, -N(aryl)z, -
N(H)(heterocyclyl), -N(heterocyclyl),, -N(H)(heteroaryl), and -N(heteroaryl),;
R! is H, OR®, NR°R", or CHR®R'®, wherein R8, R® and R'® can be the same
or different, each being independently selected from the group consisting of H, alkyl-,

alkenyl-, alkynyl-, aryl-, heteroalkyl-, heteroaryl-, cycloalkyl-, heterocyclyl-, arylalkyl-,



said al kyl or al kenyl optionally substituted with NH2,
CH, SH, halo or carboxyl; said alkyl or alkenyl
wopticased2By cont ai ni ng at | east one het er oat onpeelUSed06/421003
i ndependently fromthe group consisting of: 0, S, and
N, or R14 and R14' are indgpgndently C6 or C10 aryl or
C7_16 aral kyl optionally 20 substituted with C1 6
and ﬁé‘ﬂévdarylblfﬂ%l ﬁélte%tel?ﬂ%n@ﬂﬁ%ﬂWRgﬁw are connecteﬁl to each other

carbox(gquer ) al or substituted with a further
suchcthat Hﬁ RoalfRgms @efOéF lo1 gightynemberesetheterogyeld, and dikewise

mde;ﬂéﬁ@enﬁ @Frﬂt%lgclﬁ %ﬁd e ] ¥ 1ai'a 2 & Egnl"i‘%ct&? ?5 teﬁlgﬂ other such

tero tom se I ndependen
that 6Uﬁ<8R§°tfongsaffouoto @ghmenmersacycloamyr c al kyI cyclic

an L bei n t|o al | fused wWth a
5 R?afy KR SlE sdghe O AirkYent B poflq B0Bhedusniy Seified fom the
groupysioﬂﬁreﬂﬁg hQifefHPCYQIk?I; %t&oaﬁgpo%‘kédgﬂg I@&bﬂgalkenyl alkynyl,
onal Iy substituted with

heter@alkuaxly PY@?alkﬂaFEWWMﬁfy'aBMmkﬂr h@t@mwt aﬂé detgroarylalkyl;
fuff'srls%rle d?roFrYfH Q’ah(ﬁ%hg MiSefis:C10 aryl, or

et erocyc sald second i ng opt| onal | y contai ning at
one het e,g@aprm sel ecREIRY] 1{ndepengiéggrl y fromthe

i Tohsisd i R 0,RE 130628
(%EbT1 006/ o\a o471 BroR14 Akd R1Y g1
i ndependent | Y C1-4 al kyl whi £h when joined together

form b 6- menbdy ed ni t rogenfcont ai g,
15 %mh ,4@%%& fsiqd’\z)({sh?’ a215"P\y(?hér T3]
@y‘@hoaﬁ“kyl c8 er Bary| Q)rolfuéftP\éarocyciﬂéﬁ"’\/\/ltth5 - o

prowso t hat V\,hen Zis CH then R13 is not an a- arﬁn

id or an eépter 5 theroeof whenoZoi @ N, then REB3 is
Emfboﬁ‘yp %val k§ Copal | *,lpi%{ ed,. \;
Qarﬁbfbxy CHR'R1'4; R CH(%) Rl R.— R14; AT
NR14R14 or S-R14 V\,her e| n R14 and "R14' are as %E}I ned

abo |s a phosphopat g,,gr oup of t1g1e for mul a:

16 16
erein RL5kan 6. arg | ende
p”y| R RIS Rfl’ é a‘gb;(é’o ¥, s @&%\;
cph‘eﬁ‘h'ﬁceutl cAlrifrIt mul ati orP 8 Rl ai m 1 ribEP el n sai di7 '
| east one conpound is sel ect qbd fromthe gr oup

cgnsi;sting of : OlSRJuk ot k@ o0 I N7 iyl\ﬁ) YN
15 15 R w” 15 ™3
R OJ\ &G\"é, R N )ﬁ(G v l R17 RS R l/I?SR“‘;

R17 R18 R  RI7R® R R20
16 0 16 R16
R16 R 0\\ ,,
15 R15 \\// G— G—
, R\ /u\ /S<G\‘f G\“; , "; R15)]\N éf-
18 17 R18 /k R18
R17 R8 19 Rzo ri7 R R2 R R Yy R17
QP R® s 9 R QP R® o/
15/8\ Gy R\NJ\N/'Y 3. R1&_ N S\N)XG\-*“ o
R I | ' ~
18 19 17 R18 N ,
/k RVR®  Rie  RoR7R R Rzo/KO R RS- RZO/R?7<Rm

0

Oﬁ\N/ﬁ(G\f

15N
201517 R18
R R“R

10  wherein G is NH or O; and R"™, R'® R, R"®, R'®, R?® and R*' can be the same or

different, each being independently selected from the group consisting of H, alkyl,
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C~'yl Oyofo pp 00 ~NUb -YN~ QY NWN

NOOQO I pllIOO20~H-. CKOOJ OOO0O~0O~NI"'
woOl20@/130d280 FI F, ~" Tf 0 O WD 2006/ 130628 PCT/US2006/021003
PCT/ US2006/ 021003 - 472 H,c~Ilp RP O V "ait H YCF6
Y //-y" O(J _ N~ NIXlggOO " 2 HBOO, ~,Q OO
p~ .NOOOOo0oNOd NON ctt Or 045 cl~ o ~C Hbc

heterf%?)éy%&g&&ﬁ h}e?\lerogl)l;.%ﬁp 5I:|§n?/lo' Igtk{:ogél@ggg%yc‘b%ﬁyp, Abterocyclyl,
aryl, arylalkyl, heteroaryl, and heteroarylalkyl, or alternately (i) R' and R are
independently connected to each other to form a three to eight-membered cycloalkyl
or heterocyclyl; (i) likewise independently R' and R'® are connected to each other
to form a four to eight-membered heterocyclyl; (iii) likewise independently R'® and
R are connected to each other to form a four to eight-membered heterocyclyl; and
(iv) likewise independently R' and R% are connected to each other to form a four to
eight-membered heterocyclyl;

wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl can be
unsubstituted or optionally independently substituted with one or more moieties
selected from the group consisting of hydroxy, alkoxy, aryloxy, thio, alkyithio,

arylthio, amino, amido, alkylamino, arylamino, alkylsulfonyl, arylsulfonyl,
sulfonamido,  alkyl, aryl, heteroaryl, alkylsulfonamido, arylsulfonamido, keto,
carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy,

alkylureido, arylureido, halo, cyano, and nitro;

t. Formula XX

P6 P5 P4  P3 P2 Pl
ARz
H 0 Rs Y o R
B J
L Re L d o)
Formula XX

or a pharmaceutically acceptable salt, solvate or ester thereof; wherein in Formula
XX above:

aisOor1;bis0or1;Yis Hor Cqsalkyl;

B is H, an acyl derivative of formula R;-C(O)- or a sulfonyl of formula R;-SO2
wherein

R7 is (i) Ci1o alkyl optionally substituted with carboxyl, Cis alkanoyloxy or Cig



10

() ]

~ '~~~ N 5(NN ( ,NHOO
Op //l~~ YN 0,
Pt H- co0 oO,,,, |
iv~/1 1 C, ~OOF 01 0 dt H
O ~" reNUSEIn6/021003
wORko@130428 % , N O O o vyl OOSNO O)/CN:I\lb;IN EEuSEe

i - N

HA 1 N~N 9y 0 0 W
N-p OO 0 OCF, COt 0.z5f
PCT/ US2006/ 021003 - 473 F 3
akoxgF~ O N O. 0 . ..... ~0 0 o

(if) Cs7 cycloalkyl optionally substituted with carboxyl, (C.s alkoxy)carbonyl or
phenylmethoxycarbonyl;
(iii) Cg or Cg aryl or C7.16 aralkyl optionally substituted with C1.6 alkyl, hydroxy, or
amino optionally substituted with Ci alkyl; or
(iv)Het optionally substituted with C16 alkyl, hydroxy, amino optionally substituted
with C4.5 alkyl, or amido optionally substituted with Ci.6 alkyl;
Rs, when present, is C1.6 alkyl substituted with carboxyl;
Rs, when present, is Cy4 alkyl optionally substituted with carboxyl;
R4 is Cq49 alkyl, Cs; cycloalkyl or C4.49 (alkylcycloalkyl);

‘R3is Cy.q9 alkyl, Cy.5 cycloalkyl or C4.40 (alkylcycloalkyl);

Rz is CH2-Rz9, NH-Ry, 0-Rzo or 8-Ry0, wherein Ry is a saturated or unsaturated C,_;
cycloalkyl or Cy.19 (alkyl cycloalkyl) being optionally mono-, di- or tri-substituted with

"Ra1, or Ry is a Cg or C1o aryl or Cr.45 aralkyl optionaily mono-, di- or tri- substituted

with Ry,

or Ry is Het or (lower alkyl)-Het optionally mono-, di- or tri- substituted with Ry,
wherein each Ry, is independently C,4 alkyl; Cy.salkoxy; amino optionally mono- or
di-substituted with C;.4 alkyl; sulfonyl; NO,; OH; SH; halo; haloalkyl; amido optionally
mono-substituted with C,4 alkyl, Cs or Cyg aryl, Cy.46 aralkyl, Het or (lower alkyl)-Het;
carboxyl; carboxy(lowér alkyl); Cs or Cg aryl, Cr.4 aralkyl or Het, said aryl, aralkyl or
Het being optionally substituted with Ro;

wherein Ry, is Cisalkyl; Cys alkoxy; amino optionally mono- or di- substituted with
Ci.6 alkyl; sulfonyl; NO; OH; SH: halo; haloalkyl; carboxyl; amide or (lower
alkyl)amide;

R1 is Cy6 alkyl or Cpg alkenyl optionally substituted with halogen; and

W is hydroxy or a N-substituted amino;

u. Formula XXI:
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salt, solvate or ester thepgof. 3. The pharnmaceutica
formulation of claim1 wherein said at |east one .
compound is selected fromthe group consisting of: \I<I\DN
2006/ 130628 PCT/ US2006{ 021003~" - 474 H O N NH2 N Nu
OO 1Al Il Formﬂ\;J\a‘ﬁ n tﬁharrr?ceztlgﬁlely
abl e salts or %ol viate . 4. . .
Sﬁgrepr:aceuti cal formu¥ati®n_af E%'—E? 11 wherein said at
| east one 5 conpound is $l e{}‘rte romthe group
consi sting of: o}
Formula XXi

or a pharmaceutically acceptable salt, solvate or ester thereof: wherein in Formula

"~ XXl above:

B is H, a Cg or Cyg aryl, Cy.qs aralkyl; Het or (lower alkyl)- Het, all of which optionally
substituted with Cy.¢ alkyl; Cyg alkoxy; Ci. alkanoyl; hydroxy; hydroxyalkyl; halo:
haloalkyl; nitro; cyano; cyanoalkyl; amino optionally substituted with C1.6 alkyl; amido;
or (lower alkyl)amide;

or B is an acyl derivative of formula R4-C(O)-; a carboxyl of formula R4-0-C(O)-; an
amide of formula R4-N(Rs)-C(O)-; a thioamide of formula R4-N(Rs)-C(S)-; or a
sulfonyl of formula R,-S02 wherein

R4 is (i) Cq.19 alkyl optionally substituted with carboxyl, C+.s alkanoyl, hydroxy,
C1.6 alkoxy, amino optionally mono- or di-substituted with C1.6 alkyl, amido, or (lower
alkyl) amide;

(i) Csz cycloalkyl, Cs cycloalkoxy, or Cg.qq alkylcycloalkyl, all optionally
substituted with hydroxy, carboxyl, (C1¢ alkoxy)carbonyl, amino optionally mono- or
di-substituted with Cy.q alkyl, amido, or (lower alkyl) amide;

(iii) amino optionally mono- or di-substituted with Cy alkyl; amido; or (lower
alkyl)amide;

(iv) Cs or Cyo aryl or Cy.qg aralkyl, all optionally substituted with C1. 6 alkyl,
hydroxy, amido, (lower alkyl)amide, or amino optionally mono- or di- substituted with
C1.6 alkyl; or

(v) Het or (lower alkyl)-Het, both optionally substituted with C.¢ alkyl, hydroxy,
amido, (lower alkyl) amide, or amino optionally mono- or di-substituted with Cis
alkyl;

Rs is H or Cy5 alkyl;
with the proviso that when R, is an amide or a thioamide, R, is not (ii) a cycloaikoxy;
Yis H or Cy5 alkyl;
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OCH3, fNUN~OTI" OT'l ~0O CH3 OCH CH H3 CH3 OCH
wGOkddB306383 Formula | b Formula 1c and phar maceariusadoby21003
acceptabl e salts or sol vat es thereof. 10 5. The
pharmaceutical fornul ation 482 -cl aim 1 wherein said at

R i Iéast one_ surfactant is selected fromthe group
3 I5cne AUY). fep-oycdenikilnet Guno/alkyligyelaalisyl, el eptiooalbcsubstituted with

S | oxa
Py e g TR Rh e e BN R By G o Crae
aralkgbrbitan fatty acid est ers et hoxyl ated al i phatic
ol I I I
Rz IS%Iﬁ?OEe j\@?{; %8518 WI@@ES)&C; 'é’é rz?ttag orgun)égt%rraqced Csr
cycloatiyy @xyeL Iaydaﬁ%y@ldé‘nlyl)etdﬂebﬁwhﬂﬂd h‘u@%ﬂéw di- or tri-

bg ates. 6. The pharmaceuti cal tion c(fa
Subs IU%WLWEI' r32$vafi’rd?@t'3 Paser Gmearyb@'r@aataialkylc altpptieeally mono-, di-

OFtrl%ggéﬁ{mécﬁHﬁthSM fate. 20 7. The pharnmaceuti cal
formulation of 'claim5 wherein said at | east one

or Rapis fHieit e flowenplkyl dtetpbbitosyisrafy anenc-o idhi éraﬂrhfsi‘lbtsﬂtuted with
R,, acid esters. WD 2006/130628 PCT/ US2006/ 021003 -
2 8. The pharmmaceutical fornulation of claimb5 wher e| n

saihereih éa@hstqune mﬂébéﬁ&érﬁ@tC‘?Q'ﬁMylS@%s %Ikox lower thioalkyl;
o 35% égﬁ% | aur yl ﬁ%aycol ef her.
sulior B Hyhalg; i lhyl,famtrwecvpt@@aﬁy rrmrwg oati- I&mstntuteij with
C C
o 08, PSR 4 SHSE A B SR 1 sone
mong-gihstituad wilth@r.sralikel Gsaa (DM amgle @ma@lakyﬁmtmrqmdrsalkyl) Het;

cat3 P S P L G BB S S ro o

Het bazmrgldptloﬁhﬂ'y phisstimed WittcRb,; f or mul ation of claim1
forrrul ationis_ in the formof a capsul e,

wherec{nt l'%t 1eagl gp 3d @/@b}@d}yl,tgwall@xpoamm opliorgllf | monb- or di-
T t or, t er,

R e e

halOaMbM@ﬁQ@M iaraidef Gowat atklybamuﬁe draieth aptiohelhesubstmitdd atith Cq

alkyl; | east one

R1 is H; Cis alkyl, Cs; cycloalkyl, C,.g alkenyl, or Cas alkynyl, all optionally
substituted with halogen;

V. Formula XXIti:

Formula XXl
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about 10% by wei ght. 20 14. The pharnmaceuti cal
woaowBe28on of claim 1 wherein said at | east ®Q®/US2006/021003

surfactant is present in an anount of about 1 to about

5% by wei ght. 15. The phar eutical formul ation of

claim1 wherein said at le “one corrpound i S present
25 16. The

to about 1000 .
or & B a R, SEe R 2 oD a2 g ormul
XXIl hieaags: one conpound is present in an anount of about

. 0 to about 800 ng. 17. A unit dosage formof a
Wis g%\?rn'ﬁceuti cal forrrul ation of any one of 30 clains

R* islH1Ralol 8, ejaszr}ll ?cl&@kylwgi ?\6\2@ z%d%g‘g%gg%ggésl ;,ﬁycquﬂmxy,

present |
hydrcmo@yrmoﬁ& p@ﬁhmsﬁﬂ@%azméb& indeifenti@ntiy g, it alkyl or Cag

ge formof claim16 wherein said at |east on
Cyc'oglﬁﬁlgound is present in an anount of about 50 to about

R% is840h f
530hatg, C;ezgsgyhgﬁgwggﬁgwmﬁ6r%n6%|9¥| ;%&K;g“’&ire By, Cas

cyclo@?oi%%;?t alkpxpygliyh &usts cyoloaliyl, CaQ: 10 Eing anrHGIt whege Heo g five-,
six-, ¢t séi)eﬁ'—rﬂbﬂ%e\‘wggfup?téo ¢ a@saku %;tdt Ige Sracyere eg%gﬂﬁﬁungl@om one

present 1 n an anoun

to foup hetetpatomsi seletIiedigenf pitnoyef, @&ygbmalﬁ lef@F ein said at
ozf about

said R R SERRY 'ng'zﬁut?sﬁﬁggﬁtwwih”a%@aﬁg'émm oﬂS £ diato, Cre
alkyl, Tg.onyeicilkyl @i gl aliesd ﬁe%ﬁ%@%&g N®) lgh# % ?O) R o
wd f 2 r
NH-CRAERBRRED Wheshintaaghit X is weependondi b, Cos mhysgacu:2 s cycloalkyt;
24
orR G@Wb@@) OR wheFGih h@d'S%hﬁnélﬁng{e?%ts c‘yglogﬂﬁy ?1: | 8? t he

conpri sing adm ni stering
*is pyidionie liHacabr Rogioupanf fonmata amryl RY ,olRérein R°3id €2, ., ary,
25..,A nethod” of

e O SRS S A

cycloaligii ni sterl ng an effective amount of the pharnteuti cal

Di fotrnilaatlon of any of clains 1-3 to a subject in need
is a yrto\U=atom saturatag or ugsaturated alkylene chain optionally containing one

to three heteroatoms independently selected from: O, S, or N-R*! , Wherein

R*"is H, Cy. alkyl, Cs.6 cycloalkyl or -C(0)-R*?,
wherein R*is Cy.¢ alkyl, Ca6 cycloalkyl or Cg or 10 aryl;
R*is H or from one to three substituents at any carbon atom of said chain D, said
substituent independently selected from the group consisting of: Cqg alkyl, Cy4
haloalkyl, C1.¢ alkoxy, hydroxy, halo, amino, oxo, thio and C 1-6 thioalkyl, and
A is an amide of formula -C(O)-NH-R ° , wherein R % is selected from the group
consisting of: C4.g alkyl, Cs.6 cycloalkyl, Cs or 10 aryl and Cr.4¢ aralkyl;

or A is a carboxylic acid;

w. Formula XXIil:

R6 R1
AT le@A o
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Formula XXIII
a pharmaceutically acceptable salt, solvate or ester thereof: wherein in Formula XXIII
above:
R? is a bond or difluoromethylene;
R' is hydrogen, optionally substituted aliphatic group, optionally substituted cyclic
group or optionally substituted aromatic group;
R? and R® are each independently optionally substituted aliphatic group, optionally
substituted cyclic group or optionally substituted aromatic group;
R3, R5 and R7 are each independently:
optionally substituted (1, 1- or 1,2-)cycloalkylene; or
optionally substituted (1,1- or 1,2-) heterocyclylene; or
methylene or. ethylene), substituted with one substituent selected from the
group consisting of an optionally substituted aliphatic group, an optionally
substituted cyclic group or an optionally substituted aromatic group, and
wherein the methylene or ethylene is further optionally substituted with an
aliphatic group substituent; or;
R4, R 6, R8 and R are each independently hydrogen or optionally substituted
aliphatic group;

@is substituted monocyclic azaheterocyclyl or optionally substituted

muilticyclic azaheterocyclyl, or optionally substituted multicyclic azaheterocycleny!

wherein the unsaturatation is in the ring distal to the ring bearing the R®-L-(N(R®)-R’-

C(0)-)aN(R%-R°-C(0)-N moiety and to which the ~C(0)-N(R*-R®-C(O)C(O)NR?R!
moiety is attached; L is -C(O)-, -OC(O)-, -NR"°C(0)-, -S(0),-, or — NR'°S(0),-; and n
isOorf1,
provided

‘when @ is substituted /P@*\, then L is -OC(O)- and R? is optionally

substituted aliphatic; or at least one of R?, R® and R” is ethylene, substituted with one
substituent selected from the group consisting of an optionally substituted aliphatic

group, an optionally substituted cyclic group or an optionally substituted aromatic
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group and wherein the ethylene is further optionally substituted with an aliphatic
group substituent; or R* is optionally substituted aliphatic;

X. Formula XXIV:

M H
T’K‘v)\,fAz\A*NYW
0 L
Formula XXIV
or a pharmaceutically acceptable salt, solvate or ester thereof; wherein in Formula

XXIV above:

W is:
0 0 0 0 |32 O O
G e 00 A At Ay e
—B

/ﬂﬂﬁ CRR; FFRZ ; 0 ; O ; o ; FFRe ; Tgig
o)

il 2 2

—B=(O)R® —P—(O)uR O 0. 0 0. _NR2

OmR®  ; (OR?  ; —8-R2: —YLR2: or SR :

mis 0or1;

each R' is hydroxy, alkoxy, or aryloxy, or each R is an oxygen atom and
together with the boron, to which they are each bound, form a 5-7 membered ring,
wherein the ring atoms are carbon, nitrogen', or oxygen;

each R? is independently hydrogen, alkyl, alkenyl, aryl, aralkyl, aralkenyl,
cycloalkyl, cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl, heterocyclyl,
heterocyclylalkyl, heterocyclylalkenyl, heteroaryl, or heteroaralkyl, or two R? groups,

which are bound to the same nitrogen atom, form together with that nitrogen atom, a

- 5-7 membered monocyclic heterocyclic ring system; wherein any R? carbon atom is

optionally substituted with J;

J is alkyl, aryl, aralkyl, alkoxy, aryloxy, aralkoxy, cycloalkyl, cycloalkoxy,
heterocyclyl, heterocyclyloxy, heterocyclylalkyl, keto, hydroxy, amino, alkylamino,
alkanoylamino, aroylamino, aralkanoylamino, carboxy, carboxyalkyl,
carboxamidoalkyl, halo, cyano, nitro, formyl, acyl, sulfonyl, or sulfonamido and is
optionally substituted with 1-3 J! groups;
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JVis alkyl, aryl, aralkyl, alkoxy, aryloxy, heterocyclyl, heterocyclyloxy, keto,
hydroxy, amino,  alkanoylamino,  aroylamino, carboxy, carboxyalkyl,
carboxamidoaikyl, halo, cyano, nitro, formyl, sulfonyl, or sulfonamido:;

L is alkyl, alkenyl, or alkynyl, wherein any hydrogen is optionally substituted
with halogen, and wherein any hydrogen or halogen atom bound to any terminal
carbon atom is optionally substituted with sulthydryl or hydroxy;

A'is a bond;

R* is alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalky!, heteroaryl,
heteroaralkyl, carboxyalkyl, or carboxamidoalkyl, and is optionally substituted with 1-
3 J groups;

R® and R® are independently hydrogen, alkyl, alkenyl, aryl, aralkyl, aralkenyl,
cycloalkyl, cycloalkylalkyl, cycloalkenyl, heterocyclyl, heterocyclylalkyl, heteroaryl, or
heteroaralkyl, and is optionally substituted with 1-3 J groups;

Xis a bond, -C(H)(R7)-, -0-, - S-, or -N(R8)-;

R is hydrogen, alkyl, alkenyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl,
heteroaryl, or heteroaralkyl, and is optionally substititued with 1-3 J groups;

R is hydrogen alkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroaralkyl, aralkanoyl, heterocyclanoyl, heteroaralkanoyl, -C(O)R™, -S0,R™, o
carboxamido, and is optionally substititued with 1-3 J groups; or R® and Z, together
with the atoms to which they are bound, form a nitrogen containing mono- or bicyclic
ring system optionally substituted with 1-3 J groups;

R™ is alkyl, aryl, aralkyl, heterocyclyl, heterocyclyalkyl, heteroaryl, or
heteroaralkyl;

Y is a bond, -CH,-, -C(O)-, -C(O)C(O)-, - S(0)-, -S(0),-, or -S(O)(NR")-,
wherein R’ is as defined above;

Z is alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, heteroaralkyl, -OR?, or -N(R?),, wherein any carbon
atom is optionally substituted with J, wherein R? is as defined above;

AZis a bond or
(@)

__NHY[K

RQ
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R%is alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroaralkyl, carboxyalkyl, or carboxamidoalkyl, and is optionally substituted with 1-
3 J groups;

M is alkyl, cycloalkyl, aryl, aralkyl, heterocyciyl, heterocyclylalkyl, heteroaryl,
or heteroaralkyl, optionally substituted by 1-3 J groups, wherein any alkyl carbon
atom may be replaced by a heteroatom;

Vis a bond, -CHz-, -C(H)R"")-, -0-, -S-, or -N(R"")-;

R™ is hydrogen or Cy.3 alkyi;

KBaMmd03SncK»;&szMhJNSQMWWhWMmmR”b%
defined above;

T is -R™, -alkyl-R", -alkenyl-R'2, - alkynyl-R", -OR™, -N(R')2, -C(O)R™?, -
C(=NOalkyl)R"?, or
r16” N I \'lq; ;

R is hydrogen, aryl, heteroaryl, cycloalkyl, heterocyclyl, cycloalkylidenyl, or
heterocycloalkylidenyl, and is optionally substituted with 1-3 J groups, or a first R
and a second R'?, together with the nitrogen to which they are bound, form a mono-
or bicyclic ring system optionally substituted by 1-3 J groups;

R s alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroaralkyl, carboxyalkyl, or carboxamidoalkyl, and is optionally substituted with 1-
3 hydrogens J groups;

R™ is alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroaralkyl, carboxyalkyl, or carboxamidoalkyl, and is optionally substituted with 1-
3 J groups; and

R js hydrogen, alkyl, aryl, heteroaryl, cycloalkyl, or heterocyclyl;

y. Formula XXV:
H © RN RE o0 Rt RS o R
N N N L
Rg/ ” N N~ TE
R8 o Rrs H rz H
Formula XXV

or a pharmaceutically acceptable salt, solvate or ester thereof:
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wherein in Formula XVII above:

E represents CHO or B(OH)2;

R’ represents lower alkyl, halo-lower alkyl, cyano-lower alkyl, lower alkylthio-
lower alkyl, aryl-lower alkylthio-lower alkyl, aryl-lower alkyl, heteroaryllower alkyl,
lower alkenyi or lower alkynyl;

R? represents lower alkyl, hydroxy-lower alkyl, carboxylower alkyl, aryl- lower
alkyl, aminocarbonyl-lower alkyl or lower cycloalkyl-lower alkyl; and

R represents hydrogen or lower alkyl:

or R? and R® together represent di- or trimethylene optionally substituted by
hydroxy;

R4 represents lower alkyl, hydroxy-lower alkyl, lower cycloalkyl-lower alkyl,
carboxy-lower alkyl, aryllower alkyl, lower alkyithio-lower alkyl, cyano-lower alkylthio-
lower alkyl, aryl-lower alkylthio-lower alkyl, lower alkenyl, aryl or lower cycloalkyl;

R® represents lower alkyl, hydroxy-lower alkyl, lower alkylthio-lower alkyl, aryl-
lower alkyl, arylHlower alkylthio-lower alkyl, cyano-lower alkylthio-lower alkyl or lower
cycloalkyl;

R® represents hydrogen or lower alkyl;

R’ represent lower alkyl, hydroxydower alkyl, carboxylower alkyl, aryl-iower
alkyl, lower cycloalkyl-lower alkyl or lower cycloalkyl;

R® represents lower alkyl, hydroxy-lower alkyl, carboxylower alky! or aryl-lower
alkyl; and

R® represents lower alkylcarbonyl, carboxy-lower alkylcarbonyl, arylcarbonyl,
lower alkylsulphonyl, arylsulphonyl, lower alkoxycarbonyl or aryl-lower

alkoxycarbonyl; and

Z. Formula XXVI:

™ o_ g5 Y 0 R3

Q
H /N W\ /

B/N N \ N
H
H
4
i RG 1L O—b R O
Formula XXVI

or a pharmaceutically acceptable salt, solvate or ester thereof: wherein in Formula
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XXVI above

B is an acyl derivative of formula R11-C(O)- wherein R¢1 is CI-10 alkyl
optionally substituted with carboxyl; or Rq4 is Cg or C1o aryl or Cy.46 aralkyl optionally
substituted with a C4.s alkyl;

aisOorf;

Re, when present, is carboxy(lower)alky;

bisOor1;

Rs, when present, is Cqgalkyl, or carboxy(lower)alkyl;

Y is H or Cqsalkyl;

R4 is Cq.10 alkyl; Cs.10 cycloalkyl;

Rs is C1-10 alkyl; C3.1o cycloalkyl;

W is a group of formula:
0

—N%
Rz
wherein R; is Cq.10 alkyl or Cs; cycloalkyl optionally substituted with carboxyl;
Ce or Cqparyl; or Cr.qs aralkyl; or

W is a group of formula:
0

—x %K
Y,
R» .
wherein X is CH or N; and
R2' is Cs4 alkylene that joins X to form a 5- or 6-membered ring, said ring
optionally substituted with OH; SH; NH2; carboxyl; Riz; ORi2, SRz, NHRy» or
NR12R12" wherein Ry, and Ry, are independently:
cyclic Cz.16 alkyl or acyclic Cy.46 alkyl or cyclic Cs46 alkenyl or acyclic Ca.16
alkenyl, said alkyl or alkenyl optionally substituted with NH,, OH, SH, halo, or
carboxyl; said alkyl or alkenyl optionally containing at least one heteroatom selected
independently from the group consisting of: 0, S, and N; or
Rz and R1’' are independently Cs or Cyq aryl or Cr.4¢ aralkyl optionally
substituted with C. alkyl, NH,, OH, SH, halo, carboxyl or carboxy(lower)alkyl; said
aryl or aralkyl optionally containing at least one heteroatom selected independently
from the group consisting of: 0, S, and N:
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said cyclic alkyl, cyclic alkenyl, aryl or aralkyl being optionally fused with a
second 5-, 6-, or 7-membered ring to form a cyclic system or heterocycle, said
second ring being optionally substituted with NH,. OH, SH, halo, carboxyl or
carboxy(lower)alkyl; Cs or Cq aryl, or heterocycle; said second ring optionally
containing at least one heteroatom selected independently from the group consisting
of: 0, S, and N;

Q is a group of the formula:

wherein Z is CH or N;

XisOorsS;

R1is H, Cigalkyl or C4 alkenyl both optionally substituted with thio or halo;

and

when Z is CH, then Ry3 is H; CF3; CF,CF3; CH-Rs; CH(F)-R14; CF2-Ry4;
NR14R14’; S-Ry4; or CO—NH-RQ wherein Rq4 and Ry are independently hydrogen,
cyclic Cs.10 alkyl or acyclic Cy.10 alkyl or cyclic Cj.10 alkenyl or acyclic C,.qo alkenyl,
said alkyl or alkenyl optionally substituted with NH,, OH, SH, halo or carboxyl; said
alkyl or alkenyl optionally containing at least one heteroatom selected independently
from the group consisting of: 0, S, and N: or

Ris and Ry are independently Cs or Cqo aryl or Cz.46 aralkyl optionally
substituted with C4¢ alkyl, NH,, OH, SH, halo, carboxyl or carboxy(lower)alkyl or
substituted with a further C;; cycloalkyl, Cs or Cy aryl, or heterocycle; said aryl or
aralkyl optionally containing at least one heteroatom selected independently from the
group consisting of: 0, S, and N;

said cyclic alkyl, cyclic alkenyl, aryl or aralkyl being optionally fused with a
second 5-, 6, or 7-membered ring to form a cyclic system or heterocycle, said
second ring being optionally substituted with NH,, OH, SH, halo, carboxyl or
carboxy(lower)alkyl or substituted with a further Cs.7 cycloalkyl, Cs or Cq aryl, or
heterocycle; said second ring optionally containing at least one heteroatom selected
independently from the group consisting of: 0, S, and N;
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or Ry4 and R44’ are independently C14 alkyl which when joined together with N
form a 3 to 6-membered nitrogen-containing ring which is optionally fused with a
further Cs7 cycloalkyl, Cs or C1o aryl or heterocycle;

with the proviso that when Z is CH, then R4z is not an a-amino acid or an ester
thereof;

when Z is N, then Ry is H; carboxy; Cis alkyl optionally substituted with
carboxy; CH2-R14; CHR14R14"; CH(F)-R14; O-R14; NRy4R14" or S-Ry4 wherein R4 and
R14 are as defined above; or

Q is a phosphonate group of the formula:
R4

)\ ~Ris

R
o 16

wherein Rs and R4 are independently Cs.20 aryloxy; and R; is as defined above.

2. The pharmaceutical formulation of claim 1 wherein said at least one

compound is selected from the group consisting of:

"y
o,
H

T v
QYWN L Y N \)‘YN
%ﬁcﬂ \L; H,cvm., ' Hloa O("N%o(\ft'g % °
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o i o Lo 0
7, and 7/

or a pharmaceutically acceptable salt, solvate or ester thereof.

3. The pharmaceutical formulation of claim 1 wherein said at least one
compound is selected from the group consisting of:



WO 2006/130628 PCT/US2006/021003

-474 -
N
H H\/I\J; 1 !
>|/N\[rN . 0
O =
/I\ Formula la

and pharmaceutically acceptable salts or solvates thereof.

4. The pharmaceutical formulation of claim 1 wherein said at least one

5 compound is selected from the group consisting of:

— H — H
Q\WN NH, N N\)J\H/NHZ
H CHzH H
o} 0 3 o)
CH N N

Hs CH/VCH;;

@)

e
T
w
Oo
-
o%"
Io
T
w
9]

Formula b Formula lc
and pharmaceutically acceptable salts or solvates thereof.
10
5. The pharmaceutical formulation of claim 1 wherein said at least one
surfactant is selected from the group consisting of sodium lauryl sulfate, stearic acid,
monoethanolamine, docusate sodium, poloxamer, tecithin, sorbitan fatty acid esters,
polyoxyethylene sorbitan fatty acid esters, ethoxylated aliphatic alcohols, propylene
15  glycol monocaprylate, glycerol monostearate, medium chain triglycerides,

polyoxyethylene alkyl ethers, and polyoxyethylene stearates.

6. The pharmaceutical formulation of claim 5 wherein said at least one
surfactant comprises sodium lauryl sulfate.
20
7. The pharmaceutical formulation of claim 5 wherein said at least one

surfactant comprises polyoxyethylene sorbitan fatty acid esters.
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8. The pharmaceutical formulation of claim 5 wherein said at least one

surfactant comprises PEG-1-PEG-9-lauryl glycol ether.

9. The pharmaceutical formulation of claims 1 further comprising at least

one pharmaceutically acceptable excipient.

10.  The pharmaceutical formulation of claim 9 wherein said at least one
pharmaceutically acceptable excipient is selected from the group consisting of a

binder, a glident, a lubricant, a diluent, and a disintegrant.

11.  The pharmaceutical formulation of claim 1 wherein said formulation is

in the form of a capsule, a tablet, a gel, a suppository, a powder, or a fluid.

12.  The pharmaceutical formulation of claim 11 wherein said formulation is

in capsule form.

13.  The pharmaceutical formulation of claim 1 wherein said at least one

surfactant is present in an amount of about 0.1 to about 10% by weight.

14.  The pharmaceutical formulation of claim 1 wherein said at least one

surfactant is present in an amount of about 1 to about 5% by weight.

15.  The pharmaceutical formulation of claim 1 wherein said at least one

compound is present in an amount of about 50 to about 1000 mg.

16.  The pharmaceutical formulation of claim 1 wherein said at least one

compound is present in an amount of about 200 to about 800 mg.

17. A unit dosage form of a pharmaceutical formulation of any one of
claims 1-10, 13, 14, 15 and 16, wherein said compound is present in an amount of
about 50 to about 1000 mg.
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18.  The unit dosage form of claim 16 wherein said at least one compound

is present in an amount of about 50 to about 800 mg.

19.  The unit dosage form of claim 17 wherein said at least one compound

is present in an amount of about 50 to about 600 mg.

20.  The unit dosage form of claim 17 wherein said at least one compound

is present in an amount of about 50 to about 400 mg.

21.  The unit dosage form of claim 17 wherein said at least one compound

is present in an amount of about 50 to about 200 mg.

22.  The unit dosage form of claim 17 wherein said form is a capsule, a

tablet, a gel, a suppository, a powder, or a fluid.
23.  The unit dosage form of claim 17 wherein said form is a capsule.

24. A method of treating HCV infection comprising administering an
effective amount of the pharmceutical formulation of any of claims 1-3 fo a subject in

need of such treatment.

25. A method of treating a capthesin-associated disorder comprising
administering an effective amount of the pharmceutical formulation of any of claims

1-3 to a subject in need of such treatment.



